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Singing Into the Wireless Telephone—Miss Mabelle Burch, Brilliant Young. Coloratura, 
Radiophoning a Private Concert for Her Brother at Sea on the Submarine F2 


Radio America Shown to Foreign Experts 


And Vi my C KCLUSIVE aturé i} ‘ ALLS Issu 





THE WORLD’S ONLY MANUFACTURER 
Of Moulded High Frequency, High Tension Insulators and Insulating Parts 


Medal and Diploma Medal and Diploma 
received at World’s Columbian Exposition, - received at World’s Fair, St. Louis, 
Chicago, 1893 


No. 4500 No, 4502 No. 4507 No. 4514 


LPL 


‘Z 


No. 7302 


No. 7537 


No. 93561 


6 
No, 7107-A No. 165 No. 172 


“ELECTROSE” Insulators are standard with UNITED STATES NAVY and ARMY and Wireless Telegraph and Telephone Companies, 
“Electrose” is made in a number of grades for various requirements, each grade possessing special characteristics 
“Electrose” Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits 
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Thermo-Ammeters, Milliammeters 


and Current-Squared Meters 


For Radio Service 


el 425 Instruments 


(3% inches flange diameter) 


are particularly adapted for use on small- 
size Radio panels where space is an im- 
portant factor. 


These Instruments are unaffected by 
temperature changes; have 50% safe over- 
load capacity; are low in power con- 
sumption. 


sone ) They are for use on Audio and Radio 
. es frequencies. 


The Current Squared Meter is ideal for 
use On wave meters and wherever decre- 
ment measurements are to be made. 


Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 


New York Cleveland Denver Buffalo Seattle Winnipeg 
Chicago Detroit Cincinnati Minneapolis Toronto Vancouver 
Philadelphia St. Louis Pittsburgh New Orleans Montreal Calgary, Alta. 
Boston San Francisco Richmond Jacksonville Halifax 


And in Principal Cities Throughout the World 
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Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 





ATOR 





























4341 Richardson Ave., 
= =, City. 
THE OMNIGRAPH MFG, CO. ties ened 
Cortlandt Street, New York. 

Gentlemen:—I wish briefly to commend your very excellent Automatic Transmitter. Re 
cently I was successful in obtaining a first-class Commercial Radio License and I believe 
that the Omnigraph was my principal aid. 

I took a four weeks course at a Resident Radio School in Theory ah, I relied on the 
Omnigraph to get my Code to the proper speed, and the Omnigraph 

I was one of two in a class of apen to obtain a first-class Pred The stumbling 
block for the others was CODE And I know that a short time receivin; De 
graph messages daily would have enabled them to pass the examination as easily —> 

I believe the Omni - a te be the easiest, quickest and cheapest method to learn “A 
International Morse -Co 

Cordially yours. 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., 26 Cortlandt St. N. Y. 
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_[AGNAVOX 


RADIO TELEMEGAFONE 


When used with one or more stages of amplification will reproduce 
signals with great volume. For the small fraction of a watt output of 
ONNECT «4 A” rd receiver that is available for the production of signals, the 
to your detector or NAVOX 'TELEMEGAFONE Will produce the greatest volume of sound 


amplifier, and « BB” With Small Horn, as Illustrated . « .« « $7500 
to a 6-volt battery With Large Music Master Horn . . 


Waruire ror Buttetin No. 2102 


PATENTED im U.S.A Ano FoRtiGn COUNTRIES 
2701-2765 East 14™ STREET 
OAKLAND, CALIFORNIA 











Are Distinguished for Their 


Reliability, Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 
federal Type A,N°226 Transformer 
V7-ClassT 





Detector 


>) 











No. 226-W Type A ia No. 52-W 2200 Ohms 














AUDIO FREQUENCY 4]}0)0]0 1 
Transformer whens LIBERTY HEAD SET 
$7.50 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set 
One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times. 
(Audibility amplification of 20 times.) 
Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


The 226-W Transformer is endorsed by the leading engineers 's and conceded to be the best transformer 
on the market. 


Federal Telegraph and Telephone Co. 


Buffalo, New York 
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Paragon RA Ten 


Amplifying 


Short Wave 


Receiver 


Licensed Under Armstrong and Marconi Patents 


You'll Hear Stations You Never Heard Before 








Just a Word About Our 
Mail Order Service 


For out-of-town Amateurs, we maintain the same 
standard of personal service in our Mail Order 
Department. Your order will be accurately filled 
and shipped within forty-eight hours. Twenty-five 
cents brings our 112-page catalog. We list a few 
different instruments below. see other current radio 
publications for a more complete listing. 


AUDION CONTROL UNITS 
Radio Craft Detector Unit 
Radio Craft Detector and 1 Stage... 50. 
Radio Craft Detector and 2 Stage... 7 
Radio Craft 2 Stage 
RORA Grebe Unit 
RORH Grebe Unit, with batteries. . 
RORE Grebe 1 Stage Amp.......... 
RORJ Grebe 2 Stage Amp 
RORG Grebe Det. and 1 Stage 
RORD Grebe Det. and 2 Stage 
P-400 De Forest Unit 
P-401 De Forest Unit with Cabinet. 
P-402 De Forest Unit with 40 V. Batt. 
P-500 De Forest Audion, Ultra Au- 
dion with 40 Volt Battery........ 25.00 
P-200 De Forest 2 Stage Amp. with 
40 Volt Battery 70.5 
RHEOSTATS 
No. 2110 Porcelain Base 
Paragon back mounted 
G. R. back mounted 
GRID LEAKS 
Marconi complete with holder and 
leak 
No. ROCA Grebe Condenser and leak 1.60 
G-100 De Forest Variabie leak BS 
ANTENNA SWITCHES 
No. 463 Murdock. . y 
F-658 Clapp-Eastham 12.50 


Our Word of Honor, is our 


Guarantee—Let us prove it 








With this NEW Paragon! 


HE Paragon R. A. Ten covers amateur, commercial 


and Navy wave-lengths. Advanced engineering 


design, combined with superior insulation and accurate 
controls, enables you to hear the weak station plainly, and 
with proper selectivity, that one station only! 


Here are a few outstanding features: 
Wave length 160 to 1000 meters 
Amplification 100 times 
No dead end losses whatever 
Vernier attachments on all controls. 


HE original RA 6 was the acknowledged superior of any other 
set on the market. This NEW triumph of Adams Morgan Co. 


is as far ahead of the RA 6 as that was ahead of all others. 


All amplification is obtained The Cabinet is of quartered oak; 

without change of spark tone. overall size 2054’x8"x71/,”. Fit- 

Objectionable effect of change of ted with genuine Bakelite panel, 

note is entirely eliminated. knobs and dials. White filled en- 

Coupling has scale of 180°. gravings. Truly an instrument 
to be proud of. 





Every set sealed and guaranteed for two years 


PRICE, EIGHTY - FIVE DOLLARS 


Send for our Special Bulletin on the Paragon R.A. Ten. Interesting 
and complete. Drop post card today. 





CONTINENTAL RADIO AND ELECTRIC CORP. 


Sole Distributors of the Paragon RA-TEN 


J. DI BLASI, Secretary 
DEPT. E.5 


6 WARREN STREET 


J. STANTLEY, Treasurer 
NEW YORK 


ETS EERO OR NR 
TE TEER RE me RN 


When writing to advertisers please mention THE WIRELESS AGE 





THE WIRELESS AGE 


ial 
ng 


:| Now Dad-Hear the tenor 


“I can listen in on all the radio concerts now, Dad. 
Those Baldwin phones you bought me for Christmas 
are corkers. Just listen to that famous tenor singing 
over the wireless telephone. Every note records just 
as clearly as though it were a phonographic reproduc- 
tion right here in our own home.” 


Actually Baldy Phones reproduce in identically the 

same manner as do the high grade phonographs. In- 

stead of a heavy iron diaphragm, as in most phones, 

a selected grade of mica is used. This is much more 

’ susceptible to distortion and as a result responds more 

ak ~~: a readily to the thousands of overtones and harmonics 
; of the human voice or any musical instrument. 





her 


see Baldy’s are the most sensitive phones in the world. 
nel, . This is attested to by the fact that the leading radio 
: engineers, with every facility at their command for 
ent =e testing the audibility and sensitiveness of every make 


BROPESMING bere oe of phone, choose Baldwin for their personal use. 











Stud Our new booklet will give you some interest- 

tudy this X-Ray photo of a ing facts about Baldwin Phones, in addition 

Baldwin ear-piece and you ; ’ 

will see why they are world to prices. Ask your dealer for a copy. If he 

famed for their sensitiveness, can not supply you write direct, giving his 
name and address. 


ing JOHN FIRTH & CO., Inc. 
18 Broadway New York 


Sole Distributors of 


Eldridge Electrical Instruments 
Kolster Decremeter 
. S. Bureau of Standard Wavemeter 
Navy Standard Lyden Jars 
Brownlie Adjustable Phones 


ALDY =: PHONES 
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Three Radisco Features 


One distinct feature of Radisco Service is the close co-operativeness of each individual Radisco instrument 
with the other, and the strength of signal derived from such contact is marvelous. 

The other two are the Radisco Variometer and Coupler described below. It is impossible to go wrong 
when you use them together. 


e e Like all other Radisco products it has been produced to anticipate and 
Radisco Variometer supply the demand for a good short wave instrument, qualified to 
stand the acid tests of radio work, and built at a price consistent with 

siesta - the cost of manufacture, which has always been a radisco characteristic. 


For the radio man who desires an instrument of this character, our Variometer 
makes a distinct appeal. It is made in one size and of one quality, the best. 
The extreme dimensions are 4%” high, 3” wide, 5” deep and the shaft is of 
%” brass, just the right size to fit the number 69 dial; forms are carefully 
turned from thoroughly seasoned wood and substantial brass bearings provided. 
The price is strictly an innovation and should appeal to the most conservative. 


No. 1 Variometer ... . $7.00 
No. 1D Variometer with dial $8.50 


Shipping weight 3 pounds 


Radisco Coupler 


Specially designed for use with No. 1 Variometer 





The stationary winding consists of 37 turns in groups of six 
turns and single turns. Strength and high insulation insured by 
use of Bakelite tubing. Brass bearings support thoroughly seasoned 
wooden ball; brass shaft of standard size to fit the No. 67 Corwin 
dial projects far enough for Coupler to be readily mounted. The 
whole instrument is finished off on a neatly varnished wooden base. 


No. 2 Coupler (as illustrated) $8.50 
No. 2D Coupler with dial $9.75 


Shipping weight 3 pounds. 


The agents listed below carry all Radisco products and they will be glad to consult with you on the 
new Radisco Coupler 


LOS ANGELES, CALIF. PORTLAND, ME., 


ALBANY, N. Y. 
Shotton Radio Mfg. Co., The Wireless Shop, Atlantic Radio Co., 
8 Market St. 511 W. Washington St. 15 Temple St. 


ASHEVILLE, N. C. 
Hi-Grade Wireless Instrument Co. NEW ORLEANS, LA. wh be Rinctric Go. 


Rose Radio Supply 
BALTIMORE, MD. 604 Gravier St. 3807 5th Ave. 


Radio Engineering Co., 
614 No. Calvert St. NEWARK, N. J. SEATTLE, WASH. __ 
BEINVILLE, QUEBEC, CAN. A. H. Corwin & Co., Northwest Radio Service Co., 
Canadian Radio Mfg. Co. 4 West Park Street. 609 Fourth Ave. 
SCRANTON, PA. 


BOSTON, MASS. 
NEWCASTLE, PA. Shotton Radio Mfg. Co., 


Atlantic Radio Co. ; F 
Pennsylvania Wireless Mfg. Co., 
88 Broad Street 507 Florence Ave. “SHA” P. O. Boz 3 


BROOKLYN, N. Y. Branch 8 Kingsbury St., 
Kelly & Philips, OMAHA, NEBRASKA Jamestown, N. Y. 

312 Flatbush Ave. -B Radio Supply Co., ST. LOUIS. MO 
CHICAGO, ILL. 406 Brown Building. The Benwood Co., Inc., 
and bay Sgaaaaememen PHILADELPHIA, PA. 13th and Olive Streets 
EUREKA. ILL ; Philadelphia School of Wireless TORONTO, ONT., CAN. 

’ . Telegraphy, The Vimy Supply Co., 


es I. Broad and Cherry Streets. 567 College Street. 


KANSAS CITY, MO. PROVIDENCE, R. I. WICHITA, KAN. 
McCreary Radio Supply, Rhode Island Elec. Equip. Co. The Cosradio Co., 
4th & Delaware Sts. 45 Washington Street. 1725 Fairmount Ave. 


Responsible Dealers: Write for interesting sales proposition on Radisco apparatus 


If none of the above agencies are in your vicinity, or do not give you the desired 
information on Radisco Apparatus, communicate with 


RADIO DISTRIBUTING COMPANY : : Newark, New Jersey 
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WORLD WIDE WIRELESS 


Radio Exhibits at the N. Y. Electrical Show 


THE sign that once graced a downtown store, “If it’s 

electrical, we have it,” might well have been hung 
above the wide entrance to the thirteenth annual Elec- 
trical Show, in Grand Central Palace, New York. 

Three floors of the building were devoted to the 151 
exhibits, and on each of them there was enough to hold 
the interest for half a night. It might be said that the 
show developed more candle power than any of the pre- 
vious twelve shows. 

The exhibition showed the development in standardized 
wireless apparatus, a center of attraction being the ex- 
hibit of the Radio Corporation of America with panel 
equipment and new vacuum tubes. 

Of particular interest were the three different exhibits 
of wireless telephoning. Practical demonstrations of 
their working was made and many scores of visitors had 
the opportunity of picking up a few words out of the air. 

A compact wireless telephone set operated with current 
from the batteries of an automobile and transmitting and 
receiving over an aerial wire stretched from the top of the 
windshield to the radiator cap is the latest equipment 
provided for the modern motor car or truck. 

This apparatus, exclusive of the batteries and aerial 
wire, is contained in a box a cubic foot in size and the 
weight complete is sixty pounds. 


(js 


Bolinas Station Begins Operating 

HE Radio Corporation of America’s giant wireless 
station at Bolinas, one of the largest wireless plants 
in the world, commenced operations in October. Accord- 
ing to Arthur A. Isbell, general superintendent of the 
Radio Corporation of America for the Pacific Coast, in 
the future all commercial work heretofore handled by 
the Naval Communication Service will be performed by 
the Radio Corporation. Tests of the new plant, made by 
operators of the company during daylight hours, was held 
with a steamer 900 miles at sea. All transmission of 
messages are made through the Bolinas plant, while the 
company receives messages through the station at Mar- 
shall, twenty-five miles north of Bolinas. Communica- 
tions are sent and received daily by the plant to and from 
the Japanese station in Funabashi, Japan. ' 


( 


Radio Reports of Geneva Proceedings to Be Secret 
EVELOPMENTS in the rapid automatic transmis- 
sion of press messages by wireless telegraphy that 

are proof against eavesdroppers will be employed by the 
English Marconi Company at its new station erected 
near Geneva to transmit to London reports of the League 
of Nations Assembly, beginning Nov. 15. 

In a room adjoining the Assembly hall the newspaper 
correspondents’ reports will be punched by a machine in 
the Morse code cipher on paper tape, which will be fed 


into a transmitting instrument at the rate of 100 words 
a minute. Anyone listening to the telegraphing of these 
messages will hear a high-pitched constant singing note 
that no operator, however expert, can transcribe. 

A special station is being erected in Essex to receive 
the messages, which will be taken down first on a high- 
speed phonograph record and transcribed by operators 
on a slow-speed phonograph. 








Keystone Photo 


Iwaki Station, Japan, installed for American and British service. 
concrete tower is 664 feet high 


Washington, D. C., Radio Station Robbed 

"THIEVES recently broke into the field radio station 

at 36th Street and Grant Road, Washington, D. C., 
and stole radio instruments valued at $3,000. The rob- 
bers gained entrance by removing hinges from a rear 
door. 

The robbery was discovered when Corp. George Cook 
went to the station. He immediately reported it to the 
police. No trace of the thieves has been found. 


The 
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French to Control Radio Interests in France 
OPPOSITION is being raised in Paris against what 

is believed to be the intention of the Minister of 
Posts and Telegraph to grant a concession for the opera- 
tion of French wireless telegraph stations to the English 
Marconi company, the stock of which is largely held by 
British interests. The question appears to be of great 
interest to the French, as the Government has received 
one of the world’s largest wireless telegraph stations 
near Bordeaux, the plant having been constructed by 
Americans. 

It is understood that an interpellation is possible as 
soon as Parliament reconvenes, and that an effort will 
be made to organize a purely French concern. It was 
stated that 90 per cent. of the inter-continental tele- 
graphic correspondence was being handled by the Ameri- 
can or British cables, and that a large part of this busi- 
ness might be diverted to a French company if it were 
properly organized. 


International Photo 


The U. S. S. Semmes sailing through Ambrose Channel guided by radio 
signals automatically transmitted from a submarine cable. One of the 
receiving coils is shown on the side of the vessel 


Danish Inventors Improve Radiophone 
CCORDING to a cable dispatch from Copenhagen, 
an invention which it is believed will do much to- 
ward perfecting wireless telephony and increasing the 
capacity of wireless telegraph stations has just been an- 
nounced by K. Rahbek and A. Johnson, two Danish 
inventors. 

In the summer of 1820, Hans Christian Oersted made 
his famous discovery in the field of electro-magnetism, a 
discovery without which the work of Ampére and his 
disciples would have been impossible. The Danes cele- 
brated the hundredth anniversary of Oersted’s achieve- 
ment in a most substantial way. But the chief event of 
the celébration was the announcement by Rahbek and 
Johnson, of their discovery in the field of wireless tele- 
phony and related sciences. 

Following the discovery in 1917 of a new force re- 
sembling electromagnetism, the inventors say, they con- 
structed an electroscope by which extremely minute quan- 
tities of electricity may be detected. 

Experts think that this discovery may mean the more 
rapid transmission of messages by wireless and also that 
an installation of low power will be sufficient to send 
messages to far greater distances than is now possible. 

Mr. Rahbek says he is now at work on a device which 
will permit of dispatches by wireless being received 
twenty times more quickly than is at present possible. 

Johnson and Rahbek are said to have evolved what is 
pronounced the “loudest speaking” telephone yet devised. 
Rahbek demonstrated this invention before the Polytech- 


DECEMBER, 1920 


nic Academy at Copenhagen recently when he made a 
violin “talk.” 

The discovery of this new “principle” by the two 
Danish experimenters and their application of new instru- 
ments to a utilization of that principle is but cumulative 
evidence that radio transmission of signals and sounds is 
nearing a degree of perfection little dreamed of when 
Marconi sent his first signal across the Atlantic only a 
comparatively few years ago. 


“Resonance Wave Coils” to Replace Aerials 

ISCOVERY of a new method of sending and re- 

ceiving radio messages was announced recently by 
Major-Gen. George O. Squier. 

Through development, it is probable that wireless will 
be improved so as to permit the confining of messages 
to the parties directly interested. 

The discovery came about through investigations made 
early in the war on the uses of submerged bare wires. 
Out of it grew what is now known as a “resonance wave 
coil.” Discussing some of the powers of the new in- 
vention, the scientists list the following: It is possible 
to locate an aeroplane in flight, to tell the direction of the 
flight, to tell how high it is flying and to tell by the use 
of two coils and mathematical deductions the distance of 
the aeroplane from the wave coils. The instruments can 
be used as range finders and in the same manner they 
can be used for aeroplane finding. Radio messages can 
be handled from aeroplanes without the trailing wires 
now used. Static interference can be reduced. 


Radio to Replace Lighthouse 

OME of the Atlantic coast lighthouses and lightships 

have been equipped with automatic wireless, so that 
no matter how foggy or dark the weather, a skipper on 
approaching the coast can, by listening’ at a wireless 
receiver in the pilot-house, ascertain his exact position. 

The radio scheme obviates the necessity of compass 
stations and their operators. Lighthouses and lightships 
equipped with sending apparatus in foggy weather send 
on short-wave length a flash signal which can be picked 
up by vessels along shore. 

Ships would not have to lay outside waiting for a fog 
to lift, or proceed at a snail’s pace by sounding, if all 
lighthouses were equipped with wireless. In the deepest 
fog a captain could adjust his compass according to the 
automatic signals from the lighthouses, and without fear 
of danger proceed at full speed to port. 

Graded System of Operator’s Licenses Approved 

HERE has been an extended conference between the 

officials of the United Radio Operators’ Association 
and the representatives of the American Steamship 
Owners’ Association over the new graduated system of 
licenses. 

All danger of a strike of radio operators was removed, 
the wage and working agreement between the radio oper- 
ators on the American ships being extended to May 1, 
1921, without any change in compensations, according 
to announcement of Winthrop L. Marvin, Vice-President 
and General Manager of the Owners’ Association. 

“This action,” Mr. Marvin said, “affects not only the 
privately-owned vessels of the American Steamship Own- 
ers’ Association, but the steamers of the Shipping Board, 
which is a party to the understanding.” He said that 
under the agreement the radio operators aboard ship 
would receive the same consideration, accommodation and 
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general treatment as the deck and engineer officers 
of the vessel. Operators are to have a subsistence allow- 
ance of $3 a day in port when meals are not served aboard 
ship, and where no room is provided the operators are to 
receive the same room allowance given to officers—$2.50 
a night. Wages of chief operators under the extended 
agreement will be $125 a month, and wages of assistant 
operators will be $100. 


“Bringing Up Father” by Radio 

GETTING the news by telephone that he was the 

father of a new baby while down at the bottom of 
the sea working in a diver’s suit was the unique experi- 
ence of Frederick W. Whitehead, 36 East Twenty-eight 
street, Brooklyn, chief machinist’s mate of the U. S. 
Submarine,S-5, which went to the bottom off Cape Hen- 
lopen early in September after the crew had been safely 
rescued. 

“Come home to Flatbush,” was the message that vi- 
brated into Whitehead’s ear while several fathoms of 
water surged above him. He was down beside the hull 
of the S-5, but quickly had himself hoisted to one of the 
ships standing by engaged in raising the sunken sub- 
marine. He was told that on Friday his wife, Dorothy, 
had given birth to a girl and both were doing well. The 
message had been sent broadcast by the Navy Depart- 
ment, and was relayed to Whitehead when one of the 
rescue vessels picked up the original wireless flash. 


—o— 


Treatment Sent by Radio Cures Mariner 


N THE last voyage of the American liner St. Paul, 
to Southampton, when about in mid-Atlantic, she 
picked up a wireless from the American tramp steamer 
Schroon, bound from New York to St. Nazaire, saying 
that one of her crew was seriously ill and appealing for 
medical assistance. . The ships were about seventy miles 
apart at the time. P 
The medical officer of the St. Paul, Dr. Stump, asked 
for the man’s symptoms and diagnosed the case as one 
of appendicitis. He gave directions for treatment and 
for four days treated the case by wireless. At the end 
of four days the Schroon wirelessed that the man’s fever 
had abated and his pain had disappeared and that he was 
well on the road to recovery. 


CS 
Radio Compass Locates Lost Ship 

RAvIo compasses were used to locate the destroyer 

Isherwood, which was forced to anchor off the 
North Carolina Coast because of the shortage of water 
for her boilers. These new instruments détect the source 
of wireless waves and from this the exact location of a 
vessel sending radio messages can be determined. 

First reports that the Isherwood was in trouble were 
received from an unidentified steamer. A later report 
gave the location of the destroyer and naval officials 
assumed this had come from the ship via a shore station, 
but it developed that the wireless compass had been used 
in determining the vessel’s position. Shore stations, it 
was said, had been unable to communicate with the 
destroyer as she had kept her wireless busy sending out 


calls for assistance. 
=—-_(}-<—— 


Edison’s “Spirit Wireless” 
just as communication between distant points on our 
earth is a matter of delicately constructed instru- 
ments, so also communication from the spirit world to our 
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own earth must be accomplished through scientifically 
constructed instruments of even greater ingenuity and 
much more minute delicacy than the telegraph, the tele- 
phone or the wireless apparatus. 

This is the belief of Thomas A. Edison, who has re- 
cently stated that the problem of receiving messages from 
the dead is a problem of pure science and that he is en- 
deavoring to perfect apparatus which will make it possi- 
ble to record messages from the spirit world if there are 
any spirits and if they desire to communicate with us. 
It is Mr. Edison’s belief that only through some specially 
constructed scientific instrument will a message ever come 
from the realms of the departed, and that it will be from 
some spirit of a dead scientist—some wireless expert or 
telegraph expert or physicist—that the first messages will 
come. 

Mr. Edison is not yet ready to divulge the details of 
his invention or reveal the exact principles involved in its 
operation. He has, however, said enough to lead to the 
belief that he plans'to accomplish this modern miracle by 
means of a wonderful “spirit wireless”—an adaptation to 
communication between the world of the living and the 
world of the dead of the wireless telegraphy now in use 
on this earth. 


International Photo 


Receiving the automatic submarine cable radio signals through a two-step 
amplifier aboard the U. S. S. Semmes on the trip through Ambrose Channel 


Overseas Radiophone Transmission on 100 Watts 


H UGH ROBINSON, of Keyport, N. J., who helped 

develop the hydroaeroplane and is credited with be- 
ing the first man to carry the United States mails in an 
airplane, has been notified that his radiophone messages 
have been heard in Scotland, 3,500 miles away. 

Mr. Robinson became interested through his sixteen- 
year-old son, in wireless telephony. ‘They have an ama- 
teur station at Keyport, and recently began sending out 
messages. They would talk into the phone, give their 
names and address, play a selection on a phonograph 
and ask any recipient of the message to communicate 
with them. 

They soon began getting answers, the first being from 
operators within 100 miles of Keyport. They then be- 
gan using wave lengths of from 280 to 290 meters, and 
the first long distance reply came from Ashland, O., 650 
miles away. Then came one from Ontario, 1,150 miles 
away, and now G. W. G. Benzie writes from Aberdeen- 
shire, Scotland, that he and a friend received the trans- 
mission of Oct. 6. Mf. Benzie gave the gist of the mes- 
sage and the name of the phonograph selections. 

Mr. Robinson has agreec to try it again on a certain 
date. 





International Communication Delegates photographed at the Schenectady Works of the General Electric Co. 


Radio America Shown to Foreign Experts 


Fy POCHAL in the annals of international radio com- 

munication was the recent gathering together of the 
experts of five nations for a three days’ inspection trip, 
beginning October 18th, to gain a first hand view of this 
country’s communication resources. Amazed at what 


they saw in their inspection of the high powered radio 


plant of the Radio Corporation of America at New Bruns- 
wick, and at the Schenectady works of the General 
Electric Company, where the radio apparatus is developed 
and manufactured, these leaders of inter-nation radio—as 
delegates to the preliminary International Communica- 
tions Conference—returned to Washington highly elated 
with their trip as gyests of the Radio Corporation of 
America, the International General. Electric Company and 
the General Electric Company. . 

The trip was started early Monday morning, October 
18, in special cars from Washington. Breakfast was 
served at the Hotel Klein at New Brunswick and the 
party, numbering about 80, was then taken by automo- 
bile to the New Brunswick Station. An hour or more 
was spent there during which the delegates were greatly 
impressed with the low resistance of the capacity ground. 
Captain Uyeda, of the Japanese delegation, displayed keen 
interest in the device for heating the antenna wires to 
melt ice and sleet in the winter, and all the delegates found 
many details for close investigation in this most modern 
assembly of American wireless equipment, especially the 
Italian delegation, who expressed a desire to make ar- 
rangements for communicating with the United States 
through the station which is nearing completion at Col- 
tano. 

At noon the party visited Rutgers College and then re- 
turned to the special cars and continued the trip to New 
York. Arriving about 1 o’clock, the delegation was 
transferred by ‘automobile to the Grand Central and 
proceeded to Albany, where the members were registered 
at the Ten Eyck. 


At an informal dinner that night, the principal address 
was given by E. F. W. Alexanderson, chief engineer of the 
Radio Corporation of America, in which he said: 

“Wireless achievements are often referred to as belong- 
ing in the realm of mystery. Whenever knowledge con- 


quers a new force of nature for the use of humanity, it 
ceases to be a mystery; but the pursuit of this knowledge 
makes an even greater appeal to the imagination. 

“The telephone and cables have introduced a new era 
in human affairs. They have, to a degree, conquered 
space and time, but only with certain serious limitations. 

“An ocean cable runs only from one landing place to 
another, and it can be cut in times of war; its use can 
be censored by its owners and controlled by military and 
naval power. When, on the other hand, you send a radio 
message it reaches all parts of the world. Depending 
upon whether it has been sent in code or in plain language, 
it may be a confidential private message .or a press 
message intended for the world at large; but nobody can 
prevent the electromagnetic waves that carry the message 
from reaching their destination. It is thus not exag- 
geration to say that the emancipation of the human spirit, 
begun by the invention of the printing press, has found 
its fulfillment in radio communication. Radio makes the 
transmission of ideas from man to man and from nation 
to nation independent of any frail material carrier such 
as a wire; but above all it renders such communication 
independent of brute force that might be used to isolate 
one part of the world from another.” 

“It was these ideal aims which inspire the engineers 
engaged in the development of the radio technique, said 
Mr. Alexanderson, noting that this also was the explana- 
tion for some of the foremost lawyers, executives, finan- 
ciers, officers and statesmen of this country having found 
incentive in the human aspects of the radio technique to 
devote a great deal of their time and thought to its pro- 
motion and development on a world-wide scale. 

“The interest that is evidenced by all concerned in this 
subject,” he continued, “has become much more serious 
since it has been established that the laws and forces with 
which we are dealing are within the control of our knowl- 
edge, so that engineers can now proceed with the design 
of a radio communication system with the same deliberate 
accuracy as in the design of electric power transmis- 
sion from a waterfall to a railroad.” 

He traced the close connection which now exists be- 
tween electric power engineering and modern radio engi- 
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neering to demonstrate how the development of the Cen- 
tral Station for radio communication is as logical and in- 
evitable as was the development of the central electric 
power station. He explained that the entry of the General 
Electric Company upon the field of radio communication 
has been one of a gradual growth and a natural conse- 
quence of its general activities in power engineering. 
The engineers specializing in alternating current power 
technique were in a natural position to take up the prob- 
lem of designing the alternators and transformers needed 
in radio. “These differ from the one used in the power 
technique principally in the fact that the number of al- 
ternations per second is about one-thousand times as 
great,” he observed. “This speeding up of the perform- 
ances one thousand times involved many new problems, 
but the most remarkable fact to record is that the generally 
established principles of the alternating current power 
technique could be applied to radio almost without change. 
It meant that the magnetic properties of iron which had 
been reduced to an exact science by Steinmetz thirty years 
ago had to be studied again at radio frequencies, but it 
was found that the Steinmetz laws of hysteresis, eddy 
currents and skin effect were as accurate at 200,000 cycles 
per second as at 25 cycles. 

“It was furthermore found that the established concep- 
tions of phase displacement power factor leading and lag- 
ging currents were as applicable and useful in the high 
frequency as in the lower frequency. technique. - 

“It is true that radically different methods had to be 
devised for measuring power factors of a fraction of one 
per cent from the methods used for measuring power 
factor of 50 to 100 per cent, but the new methods of 
investigation verified the well known principles. 

“The starting point of this development work was the 
time when Fessenden brought. to the General Electric 
Company the problem of generating alternating currents 
for radio transmission. In doing so Fessenden realized 
that a practical solution of this problem could be worked 
out only by an organization of specialists.” 

Some of the problems that presented themselves in the 
evolution of the radio power plant were outlined. These 
were: 

The design of a dynamo-electric machine or alter- 
nator generating electric power in the form of alternating 
currents of frequencies 1,000 times as great as those used 
for motors and lights. 

The development of magnetic amplifying devices cap- 
able of translating telephone and telegraph currents into 
corresponding modulations of the high frequency energy 
flowing from the power plant into the radiating antenna. 

The development of a regulator so sensitive as to hold 
the speed of an ordinary induction motor constant within 
a few hundredths of one per cent, this being necessary 
in order to maintain the proper phase relations in a load 
circuit working at one-third of one per cent power factor. 

Improvement of the tuning of the antenna so as to 
transform as large a part as possible of the generated 
energy into electro-magnetic waves. 

“The realization of Fessenden’s vision, the radio power 
plant of today, became thus the result of the combined 
effort of leading electrical and mechanical engineers,” said 
Mr. Alexanderson. 

He stated that the radio power plant which resulted 
from this was shown to Marconi during a visit to Schenec- 
tady, and because of his interest in its performance, it 
was transferred to the Marconi radio station in New 
Brunswick, where it had no sooner been installed than 
it was taken over by the U. S. Navy for war service. 
From this time on it was largely due to the interest and 
support of the Navy that this work was continued and 
expanded. The Navy was at that time in cooperation 
with the Inter-allied council organizing a trans-Atlantic 
telegraph service, in order to supplement the already 
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crippled cable service. “It is to be recorded,’ he ob- 
served, “that the trans-Atlantic radio communication 
service thus organized was the first international radio 
communication system that has been effectively and re- 
liably operated on a large scale. On the initiative of the 
Navy a larger and more powerful radio plant was ordered 
from the General Electric Company and installed in the 
New Brunswick station. This resulted in the plant which 
is now being operated by the Radio Corporation.” 

Mr. Alexanderson noted how two schools of engineer- 
ing pursuing different aims with widely different modes 
of thought, had been brought before a common problem. 
One had been thinking in terms of power factor kilo- 
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Rear-Admiral William G. Bullard, U. S. N., Director of the Communication 

Division of the Navy, and E. F. W. Alexanderson, chief engineer of the 
Radio Corporation of America, at the New Brunswick station 


watts and phase displacement, the other in terms of wave 
length decrements and tuning. 

“In this radio fraternity,” he said, “there is one name 
that I wish to mention: that of Roy A. Weagant. To 
appreciate his contribution we must realize that there is a 
force of nature that our knowledge has not conquered 
—the lightning—and that is the worst enemy of radio 
communication. But a characteristic of radio men is that 
their faith and imagination carries them across where 
knowledge fails. They are like the Norse Vikings who 
discovered America without a compass—after all were 
they not greater sailors than the navigators of today? 
They arrived, and so did Weagant. Some day we hope to 
arrive by a shorter course, but the monument of the first 
arrival—the Lakewood receiving station of the Radio 
Corporation—will always be remembered. 

“A third school of knowledge was at that time brought 
into contact with this technique and added new impetus to 
it. As soon as such scientists as Coolidge and Langmuir 
begun to study the Fleming valve and the remarkable little 
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device invented by Lee de Forest, known as the audion, 
the foundation was laid for the vacuum tube technique 
which has so profoundly influenced the art of radio com- 
munication. 

“These scientists tell us that electricity is not the mys- 
terious power fluid that we may have imagined flowing 
smoothly in our wires, but miniature planets or comets 
of condensed material electricity of definite charge and 
mass shooting across a miniature universe inside of a 
glass bulb and following orbits that can be calculated as 
accurately as the orbits of the stars.” 

He referred to the essential parts of the modern art 
of radio communication in these three widely separate 
realms of knowledge—power engineering, radio engineer- 
ing: and electro-physics—as, first, a modern electric power 
plant working at high frequency; second, a network of 
wires a mile long, supported on tall masts; third, on the 
opposite side of the ocean a little glass bulb full of shoot- 
ing stars. This led up to the question: “What does really 
happen?” Does the electricity generated by our power 
plants emanate from,the antenna and flow in ar pndu- 
lating stream through the air or through the water or 
through both? If,we search for it in an aeroplane we find 
it, and.if we submerge ourselves in a submariné and 
search:for it, we find it; and yet we are told it is not so. 

“Tf I knéw what-really does happen, and should try to 
tell’ you, then sooner or later somebody would claim that 
I was altogether mistaken. Therefore; I will only try to 
tell yout How I imagine that it happens, wondering if any 
of yout will see the same mental picture of the process that 
I see. — 

“We weré once told by the physicists that all space was 
filled by a fine stbstance that was called ether, and that 
the light 4nd heat that radiated from the sun was a wave 
motion in the ether. 

“The physicists now tell us that there is no ether, but 
still they say that_light is a wave motion. 

“Be this as it may, for_the purposes of visualizing what 
takes place in radio transmission, it is convenient to cling 
to the theory of the ether. ve 

“We are familiar with other forms of wave motion— 
the air waves that carry sound to our ears and the water 
waves on the ocean. Thus the carrier of the radiated 
electric energy must not. be likened to the flowing stream 
of water, or to the wind or to a bullet shot from a gun, 
but likened to a wave, in a uniform medium where each 
particle of the medium oscillates around a stationary base 
line while the wave rolls forward. 

“The distance that a wave can travel before it fades 
out is proportional to its length. We may, therefore, in- 
troduce the idea of wave length, which is the distance 
from the crest of one wave to the next. The long swells 
of the ocean travel for hundreds of miles, whereas a pebble 
dropped on a still surface of water produces a ripple that 
fades away in a short distance. 

“In radio communication it has been observed that the 
distance over which reliable communication can be main- 
tained is about 500 times the length of the ether-wave that 
is used. It may be more than a coincidence that the dis- 
tance to which a sound wave travels in air, and a wave on 
the surface of water will travet before it fades out, is also 
about 500 wave lengths. The average wave length of 
sound of the human voice is about one foot, and we know 
that if we speak loud our voices will carry a distance of 
about 500 feet. The exceptions to this rule that will occur 
to anybody are also significant. We know what distances 
voices will carry over a lake on a quiet evening. We also 
know what extraordinary distances radio signals will 
carry sometimes on a quiet night. These are exceptions 
that prove the, rule and the rule refers only to reliable 
communication under normal conditions.” 

The practical application to a radio transmitting system 
is the production of waves in the ether, which we call 
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electromagnetic waves, and for controlling the rate at 
which the waves are produced, in such a way that a train 
of successive waves will carry the meaning of articulate 
speech or telegraphic code. “If we wish to send a mes- 
sage a long distance,’ Mr. Alexanderson said, “we must 
select a long wave. The distance to Europe is 5,000 
kilometers. If this distance is to be bridged by 500 wave 
lengths, each wave length must be at least ten kilometers 
(six miles) or as it is usually expressed, a wave length 
of 10,000 meters. The waves used for trans-Atlantic 
communication are, as a matter of fact, 10,000 meters or 
longer. He noted that “we can produce water waves by 
rocking a boat. If we rock a canoe we get a short wave, 
but if we rock a larger boat we get a correspondingly 
longer wave. To rock the boat requires energy, but in 
order to produce a wave of suitable length the energy must 
act through an intermediate member which has suitable 
size and proportions, 

“In radio transmission,” he explained, “the energy is 
furnished by the high frequency power plant, but in order 
to transform this energy into waves there is required the 
intermediate member which makes contacts with a large 
volume of the medium which carries the wave motion. 
This medium is the ether, and corresponds to the water, 
or the air, in the more familiar forms of wave motion. 
The member that transfers the energy to the ether is the 
antenna. The antenna corresponds to the hull of the 
rocking board or the sounding board of the piano. 

“The analogy with water waves may be carried still 
further. The wave is a successive displacement of the 
medium and the initial displacement produced by the 
member acting upon the medium is proportioned to its 
volume. The water displacement of the boat corresponds 
to the effective volume of the antenna. The maximum 
voltage at which the antenna can be operated corresponds 
to the maximum angle to which the boat can be rocked 
before it ships water. This is the voltage at which the 
surrounding air breaks down under the electrostatic pres- 
sure. In electrical units the displacement in the ether is 
expressed in ampere meters. This is really a measure of 
volume, as is apparent from the consideration that the 
amperes charging current at the limiting voltage is pro- 
portional to the two horizontal dimensions. The third 
dimension, or the height, appears directly in the product 
and is expressed in meters. 

“The height of the antenna is the most costly of the 
three dimensions by which we may create electric dis- 
placement in the ether. The tendency in stations designed 
for greatest economy is therefore towards structures of 
moderate height and great length, whereas the tendency 
in the past, when dynamic efficiency was the principal 
consideration, was towards towers of great height. 

“The unit of performance on the old basis was kilowatts 
consumed by the antenna. The unit on the new basis is 
ether displacement. This modern measure of antenna 
radiating capacity is the number of ampere meters of ether 
displacement that can be produced at the voltage which 
is limited by the breakdown of the air. 

“The antennas of the stations of New Brunswick and 
Marion, which are now used in trans-Atlantic service, are 
“ach one mile long. In the new Radio Central Station, 
which is being built by the Radio Corporation on Long 
Island, there will be ten or twelve antennas, each a mile 
and a quarter long. This station is intended to com- 
municate efficiently with all parts of the world. 

“When very long distances are to be spanned corre- 
spondingly long waves will be used. For efficient trans- 
mission of these long powerful waves an antenna will be 
needed that makes contact with a large volume of ether. 
This will be accomplished by combining several of these 
antennas into one unit. At other times the same antennas 
will be used for the simultaneous transmission of several 
messages over shorter distances. 
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“The shifting of radiation power, which has been re- 
ferred to, is made possible by the use of the multiple tuned 
antenna. The New Brunswick and Marion antennas are 
now tuned so that each acts as six single antennas operat- 
ing in multiple. The combining of several such groups 
in multiple is only a further extension of the same prin- 
ciple. 
“When two such antenna groups are connected in 
multiple, the ground resistance loss is reduced to one- 
half. Hence the efficiency of the antenna is increased so 
that a given power produces more radiation. Still more 
important, however, is the fact that more power may be 
utilized at this increased efficiency, and so the net result 
is that the amplitude of the radiated wave is doubled; 
which means that four times as much energy is radiated. 

“The economical factors that point to the radio cen- 
tral stations as the practical solution of the problems of 
long distance communication are practically the same as 
those that created the central electric power station. 
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In addition to Mr. Alexanderson’s talk, W. D’A. Ryan, 
director of the Illuminating Laboratory of the General 
Electric Company, gave an interesting talk on the de- 
velopment of the searchlight and other illumination. Lan- 
tern slides were shown, which gave the delegates an idea 
of Mr. Ryan’s wonderful achievement in lighting the 
Panama-Pacific exposition in a way far different from any 
system of illumination ever before attempted. The new 
G. E. motion picture, made by use of the X-ray and show- 
ing a human skeleton in action, was shown, concluding 
the program. 

The party visited the Schenectady works the next day, 
where they were shown the remarkable strides made by 
the company’s experts in radio development. Dr. Irving 
Langmuir, assistant director of the Research Laboratory, 
and W. C. White then made addresses on the develop- 
ment of the vacuum tubes used in radio. 

Dr. Langmuir spoke of the future possibilities of sev- 
eral types of vacuum tubes which are at present more or 
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Broadly speaking, they provide for the utilization of the 
plant investment and operating force to the utmost by 
shifting the equipment from one service to another and 
combining it to meet various demands.” 

He characterized New York as a natural communica- 
tion center for service that must extend to Europe, South 
America and westward, and announced that another radio 
central station at Hawaii is being equipped to serve as a 
relay for all points on the other side of the Pacific Ocean. 

“While it is winter on the northern hemisphere, the 
radiating power to Europe can be much reduced,” he 
explained, “but this is the season when the South Ameri- 
can traffic requires a maximum radiation because of sum- 
mer conditions then existing on the southern hemisphere. 
The New York Radio Central Station can then divert 
some of its radiating power from the European to the 
South American circuits. There will also be daily fluctua- 
tions in traffic load which will occur at different hours, 
due to the difference in geographic longitude. Thus the 
peak load of European traffic will occur at different times 
than the South American and western traffic. The central 
pe equipment can be utilized so as to take advantage 
of this.” 


less undeveloped. He mentioned the pliodynatron and the 
magnetron, and discussed their relation to the pliotron, 
which is at present in actual use. The first three, he 
pointed out, are still in the experimental stage, being sub- 
jected to laboratory study, but have interesting prospects, 
particularly the pliodynatron. 

All of these tubes, Dr. Langmuir declared, have usually 
been operated at low voltages, as distinguished from the 
high voltages of the kenotron and the Coolidge X-Ray 
tube. By increasing the voltage it is possible to increase 
the efficiency of the tube, and in the future efficiency 
will undoubtedly become a factor of more importance 
than it has been in the past, he said, adding that further 
improvement of the tubes will be brought about by using 
filaments which are better adapted for furnishing ther- 
mionic current. 

He announced that the General Electric research labora- 
tories are developing a new and more efficient filament 
and explained that to use it effectively it is important to 
obtain a particularly high vacuum and especially to guard 
against contamination by water vapor. This, he added, is 
accomplished by distilling a little metallic magnesium into 
the tubes during their manufacture. 
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Mr. White, in the course of his talk, said: 

“The reason the vacuum tube is playing such an im- 
portant role in radio communication is principally because 
of three of its properties which, in combination, do not 
exist in any other piece of electrical apparatus. These 
three properties are: first, its electrical characteristics 
are independent of the electrical frequency of the currents 
employed. A tube will handle a current of one million 
cycles a second as efficiently and in the same manner as 
a current of ten cycles per second. Second, it will control 
the flow of, or generate, an electrical current that flows 
continuously and smoothly throughout its range, in com- 
parison with most electrical relays and controllers that 
give a step-by-step action. Third, compared with the 
electrical effects produced, only a relatively very small 
amount of electrical energy is required to effect the con- 
trol just mentioned. Therefore the tube has the properties 
of an amplifier.” 

Tuesday night the party returned to Albany, where a 
formal dinner was given with E. W. Rice, Jr., president 
of the General Electric Company, presiding. Short talks 
were given by Gerard Swope, president of the Interna- 
tional G. E. Company; Owen D. Young, vice-president 
of the General Electric Company and chairman of the 
board of directors of the Radio Corporation; Rear Ad- 
miral W. H. G. Bullard, Director of Naval Communica- 
tions ; the several delegates, and Edward J. Nally, presi- 
dent of the Radio Corporation, who reviewed the de- 
velopment and expansion of the organization from the 
date the Government turned back the radio stations to 
private ownership, noting that, at midnight on February 
29, “the first organized system of commercial long dis- 
vance wireless communication between the United States 
and foreign countries was inaugurated.” He explained 
that prior to April, 1917, when the United States entered 
the war, there had been a few weeks of commercial wire- 


less service between this country and Japan, but the service 
could hardly be said to have been fully started before the 


stations were taken over by our Government. Attention 
was called to the fact that transoceanic wireless communi- 
cation is practically a new art and that everything in the 
organization, from the messenger boy up, had to be 
found—created, as it were, over night. “The staff which 
took over the stations from the government at the last 
minute of the day which was set for the transfer,” said 
Mr. Nally, “had no opportunity to rehearse the multi- 
farious duties connected with such a huge undertaking. 
We marvel that it could be done; but it was done, and 
the service has continued to this day practically without 
interruption, everyone fitting into his or her duties as 
though they had always performed them.” 

He explained that the first long distance commercial 
wireless circuit out of the United States was with Hawaii, 
which was soon extended to Japan. The second circuit 
was with England; the third, beginning in May of this 
year, with Norway; and the fourth, a few months later, 
with Germany, and that it is now planned to start a fifth, 
with France, at the beginning of next month. 

“This nation is today the only country in the world 
carrying on commercial communication by wireless with 
four other nations,” he said, “and the Radio Corporation 
of America is the only company in this country owning 
and operating high power radio stations that communi- 
cate with other countries. In addition it has under way 
the erection of a huge multiple station in the vicinity of 
New York City, which, when completed, will enable it to 
communicate with many other foreign countries, including 
South America. All of this service has been developed 
practically within the year.” 

Mr. Nally expressed the belief that never in the his- 
tory of initial industrial development in any country have 
there been such large expenditures of time and money 
as those called for by the radio art. “The first high power 
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radio stations required the expenditure of millions of 
dollars and verily they were built on faith,” he observed, 
“but the faith which removes mountains justified itself 
in radio, where the obstacles to successful operation were 
stupendous. The pioneers were men of vision and their 
hopes, though great, have been in great measure, real- 
ized.” 

He viewed the business of international radio com- 
munication as one wholly different from any other scheme 
of communication, in that each nation, by the nature of 
things, is limited to the building of its own station—only 
one-half of the circuit. The other nation must supply the 
complementary station. For the guests—whom he char- 
acterized as the “doyens of communication”—he devel- 
oped the thought that : 

“Any nation, having erected its station with -all the 
skill and technical experience at its command, must trust 
in sublimest faith to the other nation to make its station 
a complementary one—and a full complement. To the ex- 
tent that this is done the purposes of both nations shall 
have been accomplished ; but, if instead, one station has 
less power or is less efficiently organized and maintained, 
or for any reason fails to meet the full standard require- 
ments of the corresponding station, it renders abortive 
the best plans and the highest skill of the other nation.” 

He stated that, primarily, there must be organization 
with a trained staff and up-to-date apparatus and de- 
vices, and coupled with this there must be the closest and 
most intelligent supervision and co-ordination on the part 
of governmental and private connecting land lines. 

“It is not enough to provide stations of the greatest 
power if that power be drained and dissipated by leaky 
and wasteful systems of pick-up and delivery or by slow 
service through the transfer offices of connecting lines,” 
he continued. “We all know that many relays, whether 
manual or mechanical, are as brakes on the wheels of 
traffic progress. A speedy main line circuit contributes 
to minimize delays, but such contribution is in turn itself 
minimized, indeed made abortive, if not adequately sup- 
ported by the feeding and distributing ends of the circuit. 
By eliminating the necessity for inspection and checking, 
and the accounting processes, we reduce delays, disburse- 
ments and waste. 

“If the remedy were in the hands of one organization 
it would be easy to place responsibility and bring about 
needed reforms ; but, speaking for the Radio Corporation 
as a typical instance, though it constructs its stations in 
accordance with the latest improvements in the art, spar- 
ing neither effort nor money, and though it provide a 
twelve-inch main for traffic, if it must feed it through a 
one-inch pipe at either end, its efforts and accomplish- 
ments are reduced to the capacity of the one-inch pipe. 

“Therefore, I respectfully but earnestly suggest to you 
who control the communication of your respective coun- 
tries, and are in daily touch with the developments in 
every art and every method which are contributing to 
the progress of communication, the imperative necessity 
at this time, when so much is expected and so much has 
already been accomplished in radio, of supplementing its 
great potential possibilities with every improvement which 
intensive study and careful supervision can bring about, 
to the end that every link in the chain of service will be 
of equal strength and all unite to form the highest stand- 
ard of excellence. 

“I suggest, as the most definite and satisfactory plan 
which will bring all connecting companies into line and 
coordinate their organizations, that we inaugurate a sys- 
tem for the exchange of engineers, supervisors, and even 
operators; thus enabling our staffs to obtain a complete 
insight into the working conditions and the local diffi- 
culties of the station or stations with which international 
communication is exchanged. Fortified by such complete 
understanding we shall be better able to iron out the 
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minor defects which oft-times become very troublesome 
in their cumulative form. 

“The expense of making this exchange can be lessened 
for all concerned by an arrangement under which the 
personnel exchanged would assume definite duties at 
their temporary posts and be carried on the local payroll.” 

Mr. Nally then discussed the human element in radio. 
Is it enough, he said, to have highly skilled engineering 
and research departments constantly engaged in overcom- 
ing mechanical and natural difficulties incident to the 
operation of high power radio stations, calling for vast 
expenditures of time and money and, regardless of cost, 
regularly consigning to the scrap heap the development of 
today for the improvement of tomorrow? He maintained 
that the logic of the case calls for the building up of a 
highly competent, contented and capable staff, where the 
members will feel upon entering the service that it is a 
business to which they can devote their lives and their 
best efforts, with assurances of a fair return in the way 


Keystone Photo 
French Delegates (left to right)—Gen. Ferrié, M. Broin, E. Lane, Lieut. 
Robin, Capt. Franck, and M. Poulaine 


of income during the time they serve and a substantial 
pension to take care of them when, through years or 
other incapacitation, they are unable to work. 

“While I know that in many countries such a scheme 
has been applied, to a degree, perhaps, beyond anything 
that is in practice here,” he added, “I nevertheless have 
the feeling that nowhere has enough attention been given 
to the human element in the vast machinery of communi- 
cation ; and before we can expect the full measure of per- 
formance from highly developed apparatus. there must 
be an equally developed organization, complete in every 
part, cooperating with highest enthusiasm and skill in 
every step of the march of progress and improvement. 
In view of the large investment in high power radio sta- 
tions anything short of a coordinating organization of 
trained experts is economic waste.” ; 

His observation, he stated, had been that the traffic 
has suffered greater delay through physical failure of 
landlines and their operation than from physical failure 
of radio transmitting apparatus, including aerials, and that 
radio service is made or marred by the careless or in- 
competent operator or messenger, or both. , 

He explained: “Telegraph service, as I know it (and I 
have been intimately connected with it for forty-five 
years) while perfected to the last degree mechanically, is 
dependent upon the human element for its best expres- 
sion, and while great progress has been made in training 
the operator—and the average operator is capable, and 
conscientious—the messenger boy, alas, is the same un- 
known quantity he was in the beginning, and evermore 
shall be! 

“We should carefully and systematically study ways 
and means to substitute for the messenger a trained man 
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of the type used for the delivery of mails and supplement 
him by all available mechanical devices, such as tele- 
phones, pneumatic tubes and intercommunicating sys- 
tems or automatic recording devices between the main 
office of the telegraph company and the business office 
of the customer, for sending and receiving messages. 

“T am strong in the belief that the ideal telegraph ser- 
vice, wire or wireless, will not be realized until we scrap 
the messenger boy. He is the one antiquated piece that 
remains of the human side of commercial telegraphy. 
The period of his obsolescence is contemporaneous with 
the birth of the first messenger! 

“Having been a messenger, I speak from experience, 
as well as from conviction born of many years of associa- 
tion with the species of the dear, derelict and delayful 
darlings to whom we telegraph people have entrusted the 
star part in the whole drama of service. 

“I do not want, however, to lay all the stress on scrap- 
ping the messenger,’ he concluded. “I would scrap 
every antiquated, and therefore obsolete, feature of the 
system which has been built on tradition and is still re- 
ligiously followed. In other words, | would match the 
new art of improved apparatus and devices with up to 
date methods of operating same in coordination with the 
new ideas and systems to be regulated by the improved 
human machine.” 

On Wednesday the delegates visited West Point, where 
they were shown the principal points of interest and wit- 
nessed a review by the corps of cadets, 1,200 strong. 
Wednesday night an informal dinner was held at the 
Waldorf in New York. 

The party was entertained on the following day by the 
American Telegraph and Telephone Company in.New 
York. 

Some remarkable developments in American long dis- 
tance telegraphic and telephonic communications, as well 
as wonders of research laboratories seeking to improve 
better transmission of wire, phone and radio messages 
were exhibited. 

One of the demonstrations arranged was the setting 
up of communication by wires and wireless between the 
Catalina Islands in the Pacific Ocean and a ship in the 
Atlantic Ocean off the New Jersey Coast. The Catalina 
operator talked to the skipper of the Gloucester over 
4,000 miles of telephone wires and radio distances of 
about 100 miles, while the guests listened in from a din- 
ing room in the Waldorf. 

Each place at the table was equipped with a receiver 
and as Colonel Carty called the roll of the district chiefs 
along the route of the transcontinental line, the guests 
heard each answer and learned from each the distance 
from New York, the local weather condition and the 
local time. As the roll was called a large map hanging 
on the wall was illuminated so that the course of the 
connection across the continent could be followed. 

When the connection with San Francisco had been 
established, conversations were held between the British 
Consul there and a representative of the British Delega- 
tion, between the Italian Consul and a representative of 
the Italian Delegation in the Italian language, between 
a Frenchman and the representative of the French Dele- 
gation in the French language. 

Then the connection was carried down from San Fran- 
cisco to Los Angeles and Santa Catalina Island. After 
the Catalina operator had told the skipper of the Glou- 
cester, who was riding a heavy sea in the Atlantic Ocean’s 
darkness of 11 o’clock, that the sun was just setting off 
California, Colonel Carty cut in with: 

“You, Captain Nichols on the Gloucester, and Operator 
Spiker on the Catalina Islands, are taking part in an 
epochal event in wireless telephony. You are the first 
men to talk to each other from the Atlantic to the Pacific, 
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across the waters of both oceans and the stretches of the 
continent.” 

The two men talked for about four minutes, and then 
Operator Spiker closed up his apparatus to go to supper 
and Captain Nichols to go to bed. Their conversation had 
been hampered somewhat by amateur operators both on 
the Atlantic and Pacific coasts. Static interference pre- 
vented the Gloucester from hearing well, but Catalina 
was able to hear every word with ease. 

3y automatic devices of American invention, the con- 
versation was taken off the ends of the land wires and 
transmitted by radio to the ocean stations. The wireless 
distance on the Pacific was about thirty miles between 
wires’ end and the Catalina Island Station. The distance 
between the wires’ end at New Brunswick, N. J., and the 
Gloucester was more than fifty miles. 
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The delegates representing the United States included: 
Van S. Merle-Smith, Dr. Walter Wallace McLaren, W. 
W. Andrews, and Walter S. Rogers, State Department ; 
Major General George O. Squier, Brigadier General D. 
E. Nolan, Captain George W. Bicknell and Rear Admiral 
W. H. G. Bullard. The French delegates were: M. 
Broin, General Ferrié, Brig. General L. Collardet, M. 
Poulaine, M. de Lapradelle, Captain Franck and Lieut. 
Robin. The Italian delegates included: Commandatore 
N. Mirabelli, Colonel Marquis Vittorio Asinari di Ber- 
nezzo, Colonel Bardeloni and Commander Raineri Biscia. 
The British delegates were: F. J. Brown, Major General 
H. K. Bothell, R. A. C. Sperling, Lieut. Col. B. C. Gar- 
diner, C. B., Lieut Col. Mackworth, C. M. G., D. S. O., 
Lieut. Commander E. W. M. King, Commander L. Rob- 
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Universal, Honeycomb and Lattice Coils 


By O. C. Roos, 


Fellow I. R. E, 
FIFTH AND LAST INSTALMENT 
(Continued from November WIRELESS AGE) 


THe TwetrtH AND Last CoIL 
For layout scheme of semi-manually wound coil, see 
figure 33. 
The given data are: 
P=4: i5.=—-0" o 173 radian; y—4; D=.6"; r=4; 
14° 
k,=25” ; s=94——. 
19 
18° 
We immediately deduce :—v=18—— or 19° approxi- 
19 
mately. m=10; n=40; b=.64". t=2.56”". 
From 13A, w=K, sin G.—P=4.35”"—.4=3.95”". 
(P+D)  .56 
From 19 B, 6.=sin'’————_—_=——-=.0224 radian. 
K, 25 
cos 6, approximately=1. 
From 20-B, ¢=G+6=.173+.022=.195 radian or 11.2° 
approximately, 
From 6 C, M=Ilayu=(P+D) ese 6=.56 ese 11.2°==2.87". 
From 14 B, lasu==K. cos Ge=.985 K,.=24.4”. 
360 love 
From 14 B, d.= YA 
Vv 
N. B. We do not use dj=d.—t to get F, directly, as 
in ordinary machine-wound coils. We get, however, Kn 
from K,, first using 4C to get 
L=K,, cos 0+(P+D)¢ approximately K,,cos 6 
=K,, very closely in this case 
din 17.5—2.56 
But K,,=K, = 


d, 
Hence L=21.5”, 
Svu 
% 30X10.5X4X21.5/95 
18 
=285 approximately. 
3.95 


From 5C, Fy=30 myL/s+ 


From 8B, H=2w/m=——=.79”. 
5 


Hence c=approximately 5 which is a good value. 
din 
From 7B h,=H cos Ga=approximately H cos G.——. 
d. 
79 cos 8.8°=.78”" approximately. 
N. B. At the outer layer the factor h, would be just a 
shade greater than h,, or .78+”. In figure 37 there is 


shown the reason why the special length M=l,yu, allows. 


the wires to leave the pins at lower levels so that they 


only touch on the “outer” side, whereas at the outer level 
of diameter, d,., all the wires A, B, C, etc., touch all the 


pins on both “inner” and “outer” sides. 


The preceding results have been mostly obtained with 
“cross-step” or simply “step” lattices rather than with 
cross-spiral or simply “spiral” lattices. 

In step lattices in general, the advance cannot be 
greater than the swing; i. e., half the pitch. This 
ultimate case is obtained when the swing is 360°, the 
pitch 720° and the advance 360°. The coil has now, 
however, taken the structure of the simplest case of a 
spiral lattice. 

In all spiral lattices the pitch is a multiple of 720° or 
more. If of 720°, we have a spiral “uni-lattice”; if 
greater, and obeying lattice laws, we have a cross-spiral 
multi-lattice, as in the staggered cross-step multi- 
lattices. 

It is theoretically a gain to reduce the distributed 
capacity of the lower “layers” of a lattice coil, by 
artificially separating these layers by “low loss” 
dielectrics, such as for example an insulating “lattice 
layer” or by using several shallow separate lattices. 
Generally speaking, this does not pay for receiving coils 
after the radius of the coil layer has increased more 
than about 30 per cent of its initial value. The average 
diameter of the two “levels” composing the lattice 
“layer” is understood, when taking the radius or diameter 
of a “layer” in a lattice coil. We thus get the true value 
of sin G,, from dy». 

This added insulation not only decreases the capacity 
by increasing the rate of change of G between layers— 
which is one factor determining the smallness of the dis- 
tributed capacity—but it reduces the extra capacity due 
to the effect of the increased value of the potential 
gradient between layers at the lower “levels.” 

There is another factor, which operates to produce 4 
very slight reduction of capacity in the outer layers and 
which, therefore, naturally reduces the relative efficiency 
of the inner layers. It is the fact that with a given 
number of turns per layer, m, and hence a given spacing 
H=2w/m for a given width, w, the actual wire separa- 
tion, b, becomes slightly greater (—H cos G) for the 
outer layers. This reduces the distributed capacity in 
any given level. The change of G principally affects the 
distributed capacity between levels by contrast. 

The rate of change of tanG is of course inversely pro- 
portional to the square of d, as shown in figure 35, hence 
the relatively greater influence of the lower levels im 
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reducing capacity—other things being equal. In like 
1 


manner G itself varies as the function or less 


Vd+l 
rapidly than tanG varies. 

Since the inner layers in general contribute for a given 
inductance a disproportionate amount of capacity, it is 
evident that a more efficient coil electrically might be 
designed on the basis of a varying width with change in 
diameter as shown in figure 38. The cross-hatching 
shows the wiring section which is simply enlarged along 
the straight lines Cl, C2, C3 and C4. There is nothing 
to prevent winding-pins as shown in figures 33, and 37 
from being arranged on the elements of right circular 
cones. 

By grading the size, axial spacing and swing angle of 
the wire in several separate flat sections of a coil where 
t 
—=3 to 6 a further improvement is possible, though a 
e 
costly one from a commercial standpoint. Handwound 
lattice coils are commercially unprofitable except in large 
sizes and relatively few turns for loop-work. 

We may also note the fact that the adjacent levels have 
less mutual capacity as the angle between them, which is 
double the swing angle G, increases. We have discussed 
the change of G between similar steps at various levels, 
but it must be remembered that the direction of similar 
adjacent levels changes suddenly by the angle 2G. We 
have seen how alternate levels make a slight change AG, 


WK, 


which is proportional to f* (G)= Vw 


Both these changes, favorable to low capacity at the 
t 

bottom layers with — varying between three and six, 
d 


are partially offset by the low inductance per unit length 
in this part of the coil. 

It is evident that if the two cross-steps spanning the 
pitch-arc, pa, could be at right angles the coil would have, 
in One respect, the lowest distributed capacity possible. 
Doing this, however, with the old law 2s=p in control, 
wastes wire. In figure 39 we change this law but keep 


Pp 
the fundamental law—=m. 


v 

In figure 39 the second step k, is at right angles to the 
first k, but is as short as possible. This type of coil may 
be wound by machine or as in figure33. 

We have s,+s,=p 
| a oe 
Ll —k,, cacG, 

If G is less than 3° the wasted wire k,, is negligible. 


LIMITATIONS OF LATTICE COILs.” 

Lattice coils have their engineering limitations just 
as bankwound coils have. These limits are reached when 
the dielectric losses in insulation are more than in a 
bankwound coil. 

3y separating each “pattern layer” of a lattice coil 
by at least three times its own radial thickness the die- 
lectric losses and capacity may be reduced. These losses 
are very appreciable at low frequencies and unless the 
coil is specially designed it may not be suitable for 
eliminating interference by sharp tuning. They are use- 
ful for external high impedance rejector circuits to bal- 
ance internal impedances in tube radio engineering. 

It is not sufficiently realized that sharp tuning is se- 
cured in a coil at the expense of its electrical flexibility, 
so necessary in wireless telephony. In other words, a 
small decrement does not allow a wide band of frequen- 
cies to be almost equally well transmitted. In modulating 
such a circuit the time constant may be so large that the 
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voice is followed with serious distortion by the amplitude 
of the carrier waves. This amplitude can only change 

1 2L 
to of its value in 

2.72 R 
and R is in ohms. 

A U. S. 1500 bi-lattice coil would have a time-con- 
stant in the neighborhood of .002 second. If the note C 
with 256.12 cycles per second were sounded, it would 
be distorted in a transmitter or receiver by the above 
coil whenever efficient conditions of modulation were im- 
posed. Fortunately the higher components of the voice 
or audio current are also the weaker and in most cases 
the action of the coil’s time constant in limiting the 
rapidity of modulation is taken care of. Radiotelephone 
and radiotelegraph critics differ widely on the above 
points. 


seconds where L is in henries 


FLEXIBILITY AND EXxACTNESS OF SYSTEM 

The writer hopes that his efforts to give precision to the 
somewhat vague ideas on the nomenclature and factors 
used in classifying universal coils may be helpful in 
calling attention to the elements and principles involved 
in the production of these coils. 

All repeated cell pattern coils, which are universal 
wound, no matter what the pitch, are called lattice coils. 
As an aid to consistency in definition there may be con- 
sidered to be two families of lattice coils. 

lst—Cross-step lattices or lattice coils proper ; 

2nd—Cross-spiral lattices like that shown in figure 19 
(August AcE) which are not in practical use to any extent 
as yet, but are distinctly “promising.” 

In this classification either of these forms, if its suc- 
cessive “turns” are “staggered,” may be called a “bi- 
lattice,” “tri-lattice” or “multi-lattice” coil, and if every 
lattice staggered winding is throughout kept separate— 
i. e., has its own terminals—we may have a radio 
frequency transformer of a 1-to-1 or greater ratio when 
we unite several lattices into a single secondary. 

To illustrate the flexibility of this system of classifica- 
tion let us consider a coil combination with six staggered 
windings made from the chart of figure 8. 

This consists of six lattices, each of which when 
finished has its own terminals, at OL-OR, 2L-2R, 4L-4R, 
6L-6R, 8L-8R, 10L-10R and 12L-12R respectively. 
These will be called, for brevity, lattices A, B, C, D, E 
and F. 

These sections taken together in series, constitute a 
sextuple lattice, or if you like Greek, a “hexa-lattice.” 
Cut them between C and D and we have A, B, C and 
D, E, F, each as tri-lattices, and the whole combined 
arrangement is now a 2-wire, “tri-lattice.” Then restore 
the original arrangement leaving out lattice A, and see if 
you can accurately classify it under the old system—or 
rather lack of system. You can scarcely name it. 

Under the above system, however, we can call it a 
“two-wire, one-to-five lattice’ or a “one-to-five lattice 
coupler.” For the practical man, with no particular 
leaning toward the classics, there is no need to call the 
combination B to F, a “penta-lattice” coil. He may just 
let it go as a “5-lattice” coil or simply a “5-lattice.” The 
above remarks apply to cross-step lattices, but are equally 
true in principle for cross-spiral lattices; since these can 
be staggered if desired. Thus, we can have a ”’3-wire,” 
spiral “bi-lattice” or a “3-wire,” step “bi-lattice.” 

The writer is conscious of the superior claims of the 
word “helical” versus “spiral” in the above classification, 
but only academical purists need quarrel about the 
geometrically rigorous use of these words, or the associa- 
tion of “uni-” with “bi-” or “sexa-” with “hexa,” as pre- 
fixes for engineering terms. These strange etymological 
bed-fellows, even though inheriting Latin and Greek 
animosities, are after all, in the engineering trenches for 
work and not dress parade! 
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A Static Preventer Buried in the Earth 


AN improvement in his apparatus designed to prevent 

static interference has been worked out by Roy A. 
Weagant, applicable to the system he developed in 1917, 
when he called attention to the fact that, whereas signal 
waves travel in a horizontal direction, and therefore af- 
fect successively the two parts of a divided antenna or 
collector disposed in the line of propagation of such 
waves, static waves affect the two parts of such an 
antenna simultaneously, and appear to be propagated in 
a vertical direction only. 


of any kind supported immediately above the ground, as 
shown in the drawing. 

Referring now to the modified apparatus shown in fig- 
ure 2, this is in general the same as that shown in figure 
1, except that the collector consists of a single coil 3 
vertically disposed in the line of the signal waves to be 
received, instead of a number of coils as shown in figure 1. 
The ends of the coil in this modified arrangement are 
connected to the oscillation transformer 4, the secondary 
of which is connected to the vacuum tube of receiver 9, 
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Figure 1—A diagrammatic view of the receiving station 


The new invention is based on the further observation 
that the force or effect of static disturbances is very great- 
ly diminished beneath the surface of the earth, whereas, 
horizontally traveling signal waves, such as are now com- 
mercially used in radio, penetrate a substantial distance 
below the surface of the earth with small diminution in 
strength. In order to make practical use of these observa- 
tions the receiver including the antenna or collector is 
placed beneath the surface of the ground, and to further 
protect it from atmospheric disturbances, the surface of 
the ground above the receiver is covered with a metallic 
screen. 

Figure 1 is a diagrammatic view of the receiving sta- 
tion. A divided collector is shown associated with re- 
ceiving and detecting apparatus. Figure 2 is a modified 
receiver in which a single collector is employed. 

Referring in detail to the apparatus shown in figure 1, 
1 is a chamber beneath the surface of the ground. Within 
this chamber there is disposed a divided collector having 
two coils disposed in a single vertical plane in the line of 
the signal waves to be received. The ends of the coils 
are crossed and conductively connected so that a horizon- 
tally-extending portion of one collector opposes a similarly 
placed horizontal portion of the other collector, In the 
leads from each collector are variable capacities 19 and 
variable inductances 20, one of the inductance coils serv- 
ing as the primary of a coupling transformer, the second- 
ary of which is connected in the circuit of a detector— 
the one shown being a receiver of the vacuum tube type, 
comprising a vacuum tube 9 and an energizing battery 13. 
As this receiver and its mode of operation are now well 
known, it need not be described in detail. 

A metallic conducting screen is disposed on the surface 
of the ground above the receiving apparatus just de- 
scribed, this screen being grounded at a large number of 
points. This screen may take the form of a net work of 
wires resting directly on the ground or a metallic screen 


which is the same type referred to in connection with 
figure 1. The arrangement shown in figure 2 likewise 
comprises a screen disposed along the surface of the 
ground. 

It will be apparent that the effects of atmospheric dis- 
turbances in both arrangements will be greatly reduced 
by reason of the fact that the collectors are beneath the 
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Figure 2—Modified receiver in which a single collector is employed 
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surface of the ground, and from the fact that the appa- 
ratus is protected by a conducting screen against disturb- 
ances propagated in vertical directions. In addition, the 
arrangement shown in figure 1, embodying the principle 
of earlier developments, still further eliminates the effect 
of static disturbances by the use of divided collectors. By 
reason of this arrangement static disturbances which suc- 
ceed in penetrating the earth are balanced out or can- 
celed. That is to say, impulses set up in the collectors 3’ 
simultaneously, as by static disturbances, are made to op- 
pose each other, whereas oscillations set up by signal 
waves being out of phase, act cumulatively on the detec- 
tor. While the collectors have been shown inclosed in a 
chamber beneath the surface of the ground, it has been 
demonstrated that they may be buried in the ground, 
and successfully operated. 





[) of tet. 22 a ete 6 AA dn bes 426 we we it 


‘ome + 


DrceMPER, 1920 


PROGRESS IN RADIO SCIENCE . 19 


The Production and Control of Radio 
Frequency Oscillations 


A SYstem for the production of radio frequency con- 
tinuous electrical oscillations and a method of con- 
trolling the amplitude of these oscillations has been de- 
veloped by Dr. Alfred N. Goldsmith. He refers to the 
production of radio frequency continuous oscillations by 
use of the pliotron, noting that in order to utilize such 
oscillations for radio telephony, it is necessary to modu- 
late or vary the amplitude of the oscillations supplied to 
the radiating system in accordance with variations in the 
signaling current. Also that a pliotron may be used to 
advantage as an amplifier of variable currents by reason 
of its property of being operable at high voltages. His 
system is one in which pliotrons are used for supplying 
modulated radio frequency currents to a radiating sys- 


The anode and grid of the master oscillator are connected 
to a circuit which comprises an inductance 5 and a vari- 
able condenser 6 by means of which the circuit is tuned 
to the frequency of the oscillations which are to be pro- 
duced. Energy for the operation of the master oscillator is 
supplied to the plate circuit by the direct current generator 
7 which is connected to the cathode and anode, the cath- 
ode being grounded at 8. Condenser 9 prevents the direct 
current component of the plate current from flowing 
through inductance 5. An inductance 10 in series with 
the generator and a condenser 11 in parallel therewith 
serves to smooth out any irregularities in the current sup- 
ply and a choke coil 12 which is termed a “radio fre- 
quency choke coil”, prevents the radio frequency compo- 

































































Figure 1—Circuit diagram of the system for the ‘production and control of radio frequency oscillations 


tem, and he provides a circuit arrangement in which a 
single source of energy may be utilized for supplying the 
operating current or potential for a number of pliotrons 
which are used for different purposes. 

In practice, a pliotron is used for producing radio 
frequency oscillations, an oscillating potential obtained 
from this oscillator is impressed upon the secondary of a 
transformer which is connected to the grid circuits of 
a number of pliotrons connected in parallel in order to 
produce an amplified radio frequency current which will 
supply the desired amount of energy for the operation 
of the radiating system. The radio frequency potential 
which is supplied to the grid circuits of the amplifiers 
is modulated by means of another pliotron whose plate 
circuit includes the transformer secondary. The resist- 
ance of the modulating pliotron is varied by varying the 
potential of its grid in accordance with variations in the 
signaling current. As the resistance of the modulating 
pliotron is varied a variable amount of current is caused 
to flow through from the transformer secondary and the 
potential across the secondary is varied accordingly. As 
a result, the current output.of the amplifiers will vary 
in accordance with the variations in the signaling cur- 
rent. In order that a single source of current may be 
utilized for heating a number of filaments of the dif- 
ferent pliotrons the system is arranged in such a way 
that one terminal of each such filament is at earth po- 
tential. This arrangement also enables a single source 
of energy to be utilized for supplying the operating cur- 
rent for the oscillators and for the power amplifiers. 

This will best be understood by reference to the fol- 
lowing description taken in connection with the accom- 
panying drawing. 

One pliotron is employed for producing radio fre- 
quency oscillations, and is termed the “master oscillator.” 


nent of the plate current from flowing through the genera- 


tor. It has been customary heretofore to regard any 
large inductance as a choke coil for radio frequency cur-_ 
rents. All inductances however, have distributed capacity 
between the turns which may be considered as a condenser 
in parallel with the inductance. This capacity will serve 
to by-pass a considerable amount of radio frequency en- 
ergy unless the capacity is such that the natural period of 
the coil resulting from its inductance and capacity is ap- 
proximately equal to that of the frequency which is to be 
choked out. If the coil is so designed, it will act as a 
high impedance to the desired radio frequency currents. 

The cathode of the master oscillator is connected to a 
point 13 in the inductance 5 which point may be varied 
as desired in order to obtain most efficient operation. It 
will usually be found desirable to apply to the grid a 
definite potential with respect to the filament in order to 
adjust the normal current through the pliotron to a point 
on its operating characteristic which will be most favor- 
able for its operation. This potential, usually negative, 
may be obtained from the battery 14, a radio frequency 
choke coil being included in the circuit to prevent radio 
frequency currents from flowing through the battery. 
The condenser 16 prevents the short circuiting of battery 
14 through inductance 5. The direct current generator 
17 with an inductance 18 in the series therewith furnishes 
current for heating the cathode of the master oscillator 
and also for the cathode of the other pliotrons. 

The inductance 5 forms the primary of a radio fre- 
quency transformer, one end of the secondary of which 
is connected to the cathodes of a series of amplifying 
pliotrons 20, 21, 22, which are all connected in multiple. 
While only three pliotrons are shown thus connected, as 
many may be used in this way as may be necessary to 
secure the desired output in the radiating system. A suit- 
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ably selected point 23 in the secondary 19 is connected to 
the grids of the amplifiers through a condenser and a 
resistance. The grids of these amplifiers are maintained 
at a definite potential with respect to the cathodes , by 
means of a battery and a radio frequency choke coil in 
series therewith preventing radio frequency currentsfrom 
flowing through the battery and the condenser 24 prevent- 
ing the short circuiting of the battery through secondary 
19 of the transformer. Without the resistance there is a 
tendency for the amplifiers to oscillate at an audio fre- 
quency or to oscillate at radio frequency because of the 
internal capacity coupling of the pliotrons between the 
electrodes. The resistance 25, however, effectively pre- 
vents the setting up of these undesirable oscillations. 


The generator 7 furnishes current for the operation of 
the plate circuits of the amplifiers and the anodes of the 
amplifiers are connected through a condenser and a vari- 
able contact to inductance 29 which is in circuit with the 
antenna. By connecting the plate circuit of the amplifiers 
to the antenna irf this way a definite best impedance may 
be secured as a load on the amplifiers.- It has been found 
that the amplifiers operate most efficiently when the im- 
pedance of the load circuit has a particular value, this 
value depending upon the characteristics of the amplifiers. 
Since the antenna system as a whole may not have the 
desired impedance only enough of the antenna impedance 
is included in the load circuit to give the desired value. 
It will, of course, be apparent, that the output of the 
amplifiers may be supplied to other load circuits than an 
antenna if desired. 


The output of the amplifiers is a function of the voltage 
impressed upon their grids from the transformer second- 
ary 19, this voltage being due to the alternating current 
of radio frequency produced in inductance 5. If the 
transformer secondary be shunted by a variable resistance 
the voltage across it will vary as a function of the value 
of the resistance. For a very high resistance the voltage 
will be practically the same as for an open circuit and the 
output of the amplifier will be a maximum. For a short 
circuit the input voltage and high frequency output of the 
amplifier will both be zero. For intermediate values of 
resistance the amplifier output will depend upon the par- 
ticular value of the resistance. 


A pliotron is employed as a variable resistance shunt 
to the transformer secondary 19, the resistance of the 
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pliotron between cathode and anode being a function of 
its grid voltage. When this voltage is highly negative 
with respect to the cathode the resistance is very high. 
As the grid voltage is made less negative or even positive 
the resistance becomes correspondingly smaller. A defi- 
nite operating potential may be supplied to the grid of 
pliotron 31 by means of the connection 32 to a battery 
through the radio frequency choke coil. This pliotron is 
termed the “modulator.” 


In the system illustrated, the potential of the modula- 
tor grid is varied in accordance with the variations in a 
telephone current produced by the telephone transmitter 
which is included in a local circuit with a battery and the 
primary 36 of an audio frequency transformer. The tele- 
phone current thus produced is amplified by impressing 
the poténtial of the transformer secondary 37 upon the 
grid of a pliotron amplifier 38. Current for the operation 
of this amplifier is derived from a battery through the 
connection 39. The plate circuit of amplifier 38 includes 
the primary of a transformer, the secondary of which is 
in circuit with the grid of modulator 31. The grid of 
amplifier 38 is given a definite operating potential by 
means of a battery. By this arrangement the potential of 
the grid of modulator 31 is made to vary in accordance 
with variations in the telephone current. The resistance 
of the modulator and hence the radio frequency potential 
applied to the grids of the amplifiers and the output of 
the amplifiers are, as a result, all varied in accordance 
with the variations in the telephone current. Radio fre- 
quency choke coil 43 prevents the alternating component 
of the amplifier current from flowing through the gen- 
erator. 


It will be noted that the modulator is connected across 
all of transformer secondary 19 while only a portion of 
the secondary is connected in the grid circuits of the am- 
plifiers. This arrangement may be reversed if desired 
er both connections may be made to the same point in 
secondary 19. The object of varying the points of con- 
nection is to secure the most efficient operating voltages 
for the modulator plate circuit and the amplifier grid cir- 
cuits. It will usually be found desirable to connect the 
circuits in the manner indicated, as by this connection the 
modulator plate circuit will operate at a higher voltage 
than that applied to the amplifier grids and this condition ° 
will be most suitable for efficient operation. 


A Double -Anode Rectifier and 


Generator 


OHN SCOTT-TAGGART writes from London de- 
scribing a vacuum tube for rectifying alternating or 
oscillating currents. Two cylindrical anodes (figure 1) 
surround a common filament. This construction is for 
receiving and radio telephony circuits. The second figure 
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Figure 1—The cylindrical anodes surrounding a common filament 


illustrates a circuit for the production of high voltage 
direct current from alternating current which is fed into 


the primary of a step-up transformer having two second- 
ary windings 6 and 7. The alternating currents in these 
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Figure 2—Circuit of the double-anode rectifier 


windings give the anodes 13 and 15 potentials of different 
signs with respect to the filament at any given moment. 
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The electron current from the filament flows to the anodes 
13 and 15 in turn, but always charges the condenser 10 
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Figure 3—Circuit using a modified tube 


in the same direction. This condenser acts as a reservoir 
of the high voltage direct current and has a capacity of 
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several microfarads. The load 11 will usually be the 
anode circuit of a high-power three-electrode vacuum 
tube. The point 18 will be positive and 17 negative. In 
the figure the filament is also shown heated by alternating 
current through a step-down transformer 2. By means of 
this vacuum tube both half-cycles of alternating current 
are utilized. The electric current from the filament passes 
almost wholly to the operative anode, so that no wastage 
occurs. The vacuum is identical for both anodes and the 
construction is much cheaper than that of two separate 
rectifiers. ’ 

Figure 3 shows a circuit in which a modified tube is 
used. A grid common to both anodes is now inserted and 
controls the electric current flowing to the operative 
anode. The figure illustrates a continuous wave trans- 
mitter which employs alternating current and a single 
tube as described. The rectified direct current passes 
through 15 to which a coil 17 is coupled. The result is 
that the tube will generate almost pure continuous waves 
without a separate rectifier. A tapping 9 is taken from 
the midpoint along 7, an alternative arrangement to using 
two secondaries. The air chokes 10, 14 and 11 protect 
the transformer. Signaling is accomplished by the key 
6. The other details will be readily understood. 


A New Ginestioe for the 
Heterodyne 


M ARIUS LATOUR, of Paris, has developed a gen- 

erator for producing sustained waves of very low 
intensity for use in the receiving apparatus of the hetero- 
dyne or beat system. 

Although the principle of this system was indicated 
some time ago, it has been carried into practice only when 
it has been found possible to produce undamped oscilla- 
tions with a local generator occupying only a small space 
and of irreproachable regularity of working. Meissner 
suggested such a generator by employing a suitable con- 
nection and a lamp with three electrodes such as the 
vacuum tube. 

A primary object of the Latour apparatus is to provide 
a small local generator of low power undamped waves 
equivalent as regards simplicity in its construction and in 
its setting to work to the Meissner generator. The metal- 
vapor tube with incandescent filament is employed in com- 
bination with an oscillating circuit. 

The new device operates well in practice for the very 
low intensities of oscillation that are’ required in the he- 
terodyne system, and provides a solution of the difficulty 
of obtaining undamped oscillation of all frequencies with 
the necessary stability. It is to be observed that these 
oscillations are obtained without there being an arc from 
the anode to the cathode, and that this working must not 
be compared with that of a Hewitt or Wehnhelt arc. 


Figure 1 shows how the metallic mercury serves as the 
vapor emitting metal and as the anode, and figure 2 
shows how the vapor emitting metal is arranged within 
the bulb, but a separate metal plate serves as the anode. 
Referring to the drawings the apparatus comprises a bulb 
exhausted of air containing filament made incandescent 
by a source of current. 

As is shown in figure 1, there is placed inside and at 
the bottom of the bulb a small body of mercury. The 
filament when incandescent acts as a cathode and the body 
of mercury serves as an anode, the voltage of a source 
of current being applied between the two electrodes, with 


the interposition of an impedance which may be a resist- 
ance or inductance or a combination of both resistance 
and inductance. 

It has been experimentally verified that the characteris- 
tics of the discharge in the mercury vapor are, under 
these conditions, those of the arc, viz: that the voltage 
between the cathode and anode diminishes when the cur- 
rent increases, that is to say, the apparatus behaves like 
a negative resistance. 








Figure 1 figure ? 


Figure 1 shows mecury acting as the vapor emitting metal and anode, 
Figure 2 has a separate plate for the anode 


Sustained waves may therefore be obtained in the 
branched circuit, comprising an inductance 7 and a ca- 
pacity 8, as shown in the drawing. Instead of a body of 
mercury the same results may be obtained by arranging 
in the bulb either a small amount of amalgam or metals 
emitting vapors, for example calcium. In figure 2, 9 in- 
dicates this amalgam or vapor emitting metal. It is 
necessary in this case to add to the generator an anode, 
having a function analogous to that of the plate in cathode 
generators. 

An important question in these mercury vapor lamps 
is to insure the constancy of the characteristics of the dis- 
charge. For this purpose, any suitable form may be given 
to the bulb and to the electrodes, and the bulb may fur- 
thermore be heated externally, for the purpose of keeping 
all the volume in which the discharge takes place at a 
constant temperature. 
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A Sensitive and Compact Portable Receiver 
By Howard S. Pyle 


T° the radio amateur attending college or training 

school or one who is frequently away from home, the 
question of the practicability of including an efficient, but 
necessarily light and compact receiving set, in the travel- 
ing trunk, presents itself. Many highly efficient and very 
complete receiving sets are installed in the home stations, 
but comparatively few readily lend themselves to 
portability. With this in mind, the writer endeavors to 
present herewith a design for a marvelously efficient 
portable set which takes up little space and weighs but 
a few pounds. The design follows the popular trend 
toward the panel type, and is strictly up to date. A 
receiver of this type, may, after serving as a portable set, 
be erected at home, making a very desirable permanent re- 
ceiver for practical work. Such a set may be fully con- 
structed in half a day, as all the parts are standard 
articles, and no machine work other than drilling is re- 
quired in the construction. 

The first step is the construction of a suitable cabinet 
to house the apparatus contained on the panel. A very 
good type is merely a square box with an inside dimension 
of eight by nine inches, by six inches deep. Three six- 
teenths or half inch stock is recommended, and may be 
either stained and varnished hardwood, or what is more 
practical for portable sets, a cheap soft wood, treated with 
several good coats of black enamel, which presents a neat 
business-like appearance. A small block of wood, half or 
three quarters of an inch square by a length sufficient to 
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View of the cabinet and complete panel layout 


Figure 


come within three sixteenths of an inch from the outer 
edge of the cabinet should be secured to the four inside 
corners by screws or glue. These form a simple and 
effective means of support for the panel, and are clearly 
shown in figure 1. If the builder is not handy with car- 
penter tools, such a cabinet may be constructed by a cab- 
inet maker for a small sum, and finished by the builder. 

The panel itself is of polished Formica or Dilecto, size 
8 x 9 inches and three sixteenths inch thick. This may 
be secured, accurately cut to this size, with nicely finished 
edges, from Sears Roebuck and Co., who stock it as a 
standard size. Four holes are drilled, one in each corner, 
located to strike the middle of the supporting block 
secured inside the cabinet, when the panel is in position. 
These holes should pass a 34-8 wood screw, preferable 
nickel plated round head to match the balance of the con- 
trols. : 

The tuning coils are of the well known Tresco type, 
which are advertised in THE WrrRELEss AGE, and one par- 
ticular advantage of this outfit is that it is equally adapted 
to all waves from 200-meter amateur length, to 20,000 
meter long distance undamped. The experimenter may 
purchase the coils separately for the Tresco tuner, boxed 
in a small wooden container, waxed, tapped and marked, 
at a very reasonable amount. In buying, he should be 
governed by the wave-length range desired, there being 


three sizes of these coils. The container which holds the 
coils, is mounted in the center of the panel near the rear 
top, and leads connected to two five point switches, one on 
each side of the upper part of panel. Two brass angle 
brackets do very well as mounting brackets for the coils. 
Three variable condensers of .001 microfarad capacity are 
required with this set, using the Tresco hookup, which is 
furnished with the coils. These may be of any of the 43- 
plate popular make panel type of variable. For conven- 
lence in ordering, they may be obtained also from the 
Tresco agency, with the additional advantage of being 
supplied in knock-down form for assembly by the pur- 
chaser, which represents quite a saving in cost. 

The variables may be mounted on the lower part of the 
panel, two being placed, one on each side of the lower 
part, in line with the centers of the five point switches, 
and the remaining condenser being mounted in the middle 
of the panel. The knobs, pointers and scales are furnished 
with these condensers, and are readily secured in place on 
the front of the panel. 


No work further than drilling the necessary holes and 
assembling the condensers and mounting is required in the 
construction of the set, and the hookup, being simple, can 
be effected in half an hour, easily. All connections should 
be made with number 14 bare copper (aerial wire) and 
soldered. For appearance sake, the connecting wires may 
be enameled black after soldering in place. 

Four binding posts are mounted near the bottom of the 
panel, two under each of the lower condensers. The left 
hand pair connect to aerial and ground, and the right hand 
pair to the audion control cabinet: An extra binding post 
is provided in the middle of the lower edge of panel, 
which connects to the plate of the audion bulb, to produce 
the necessary oscillations. Usually a connection from this 
post to the phone post of audion cabinet which connects 
with the plate, will serve very well. 

The complete layout of the panel is shown in figure 2. 

No audion controls or mountings have been incorporat- 
ed in this design, as it is intended to offer an opportunity 
to use any existing audion panel which the builder may 
have. It is also generally conceded that the circuits func- 
tion better with the audion controls entirely separate from 
the tuning apparatus. 

It will be noted that no coupling arrangement is re- 
quired, the coils mentioned having been pre-adjusted to 
the most efficient degree of coupling before being sealed 
in. This, of course, considerably simplifies the construc- 
tion. 

A single wire antenna, thirty or forty feet high, and a 
hundred or so feet long, is ideal for use with the above 
described set. Using the 20,000 meter coils in its con- 
struction, it will be found possible to copy the European 
as well as all domestic arc stations, and several of the 
long distance, high wave sparks. 

With the*3,000 meter coils, commercial and navy traf- 
fic pounds in, and the shorter wave arcs will be heard. 
The 200-meter coils are particularly adapted to amateur 
reception, but are very efficient on 600 meters also. 


The writer has built several of these sets for local per- 
manent use, and they are giving the greatest satisfaction. 
Their chief advantages are extreme simplicity, which 
tends to greater efficiency and less constructive troubles, 
and their total immunity from damage. In transporting 
such a set as in the case of portable work, no harm can 
come to it from rough handling, other than the possible 
slight bending of condenser plates, which is easily rem- 
edied. Such a set should be ideal for the boy scout camp 
and all outdoor activities. 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


A Wireless Telephone Set 


By Edward T. Jones 


WE are all aware of the advance-_ general line of wireless teiephone cir- 8 Binding Posts 
ments brought about in this new cuits. 1 A Battery rheostat, panel 
field. However, in one particular class, A complete list of parts required mounting 
wireless telephone sets are still very is given below: 1 Piece cardboard, 4.5” 
by 6” 
200 Feet Litzendraht 20 strand 
No. 38 enamelled wire... 2.50 
1 Piece cardboard 3.5” dia. by 
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This does not include the A and B 
batteries, nor does it take into consi- 
deration the audion bulb. These, of 
course, are absolute necessities and 
are not permanently attached to the 
panel and are not described herein. 

; They are in other words, “replaceable 
eS, ian articles”. 
Front and rear view of the radiophone set 
; OO SSS SSS 

scarce. This alludes to the amateur 
class. | 

It is a known fact that transmission 
of speech by this method is possible 
over several thousand miles com- 
mercially, but where amateur radio- 
telephony is concerned, it has not been 
possible, to our knowledge, over a dis- 
tance of more than several hundred 
feet. In most cases, the induction 
system has been employed, which, of 
course, is not guaranteed for any 
great distance. 

It appears at first, that there must 
be something terribly complicated with 
the mechanism and apparatus em- 
ployed in amateur work. This condi- 
tion does not exist and it is really 
gratifying to know from experience 
that this word “complicated” can only 
and must be applied to the larger ex- 
pensive commercial sets. The amateur 
transmitter explained herein  cer- 
tainly is out of the complicated class 
and any one with screw driver, pliers, 
wire, and a few accessories found in 
the “Bugs” junkshop will suffice. 

The panel is of bakelite 8’x9’x'%", 
a very small affair indeed. Angle sup- 
ports made of brass are employed in 
preference to the usual box casing. 
This permits one to have the various ————e ————— 
parts under observation at all time; Figure 1—Panel layout and connections 
which will be found necessary when 
employing apparatus of this type in 1 Bakelite panel 8’x9”’x%”...$ .75 INDUCTANCE UNITs 
an experimental stage. It makes pos- 1 Audion socket, 4 prong.... 1.50 Litzendraht is employed through- 
sible experiments which otherwise 2 Switch contact arm blades, out, in both the windings and the wir- 
could not be made. These, of ea. .50 7 ing of the panel. Twenty strands of 
course, will be worked out along the 30 Contact points ‘ number 38 enamelled with one otton 
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covering over the strands is employed. 
This was purchased from Sears & 
Roebuck, Chicago, Ill., as were the 
remainder of the parts employed on 
the set. 

The inductance unit which is em- 
ployed for tuning the circuit to certain 


A 


Figure 2—Elementary 


wavelengths and also providing auto- 
coupling has fifteen taps taken off as 
follows: 5,5,5,5, 10,10,10,10,10,10,10, 
10,10,10,10. These are brought to 
two sets of contact points on either 
side of the panel as shown in figure 1 
and more clearly shown in the ele- 
mentary diagram of connections figure 
2. . The left hand switch with its con- 
tacts is termed the wavelength or tun- 
ing switch, and that on the right the 
coupling switch proper. 

The inductance unit terminal tuning 
with its coupling switch is mounted 
behind the panel as shown in figure 3. 
This permits the coupling coil to be 
placed in the end, off which tap num- 
ber 1 has been taken, and at the same 
time allow for a suitable shaft with 
hard rubber handle to protrude from 
behind the panel to control the degree 
of coupling. 

The coupling unit has but ten turns 
of the same Litzendraht cable men- 
tioned above and serves as an induc- 
tive feed back in conjunction with the 
coupling switch which permits greater 
coupling than that of the inductance 
unit. However, it will be found that 
they are both necessary for the correct 
functioning of the circuits, and that 
there is a critical position for both at 
each change of wavelength. 

The connections of these inductance 
units are evidently clear from the two 
drawings. The switch of the tuning 
side goes to the grid of the audion 
and thence to the antenna binding 
post. The switch blade of the coupling 
switch goes directly to the filament 
(negative side). the two connections 
terminating at the “A” battery bind- 
ing posts on the lower left hand side 
of the panel. The coupling coil is 
connected to the first tap of the tuning 
inductance, the other end going to the 
“B” battery supply through the tele- 
phone binding posts and finally to the 
plate of the audion. This end of the 
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inductance unit which goes to the plate 
is connected to the binding post just 
under the antenna post on the lower 
left hand side of the panel and the tele- 
phone transmitter or carbon trans- 
mitter is connected in series with this 
post and ground. Across these two 


diagram of connections 


Figure 3—Side and end view of the coupling coil 
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RHEOSTAT 

The rheostat employed for control 
of the filament current is of the panel 
mounting type sold by Sears & 
Roebuck at a cost of $1.60. This 
fits very well onto the back of the 
panel, bushings, etc., being furnished 
with each unit. As shown, it is 
mounted at the lower center portion 
of the panel and permits the vari- 
ance of the resistance and hence the 
current entering the filament. This is 
accomplished by a handle protruding 
from behind the panel on a shaft con- 
nected to the sliding arm of the rheo- 
stat. The resistance has a maximum 
value of 10 ohms which is very suit- 
able for the purpose, permitting a min- 
imum of .4 ampere with a 4-volt bat- 
tery and .6 ampere with a 6-volt bat- 
tery, with all the resistance in the cir- 
cuit. Since the filament draws from .9 
to 1.3 amperes it can be realized that 
a very good portion of the unit will be 
in use at all times. 


BinpING Posts 

There are eight of these on the 
panel, two for the antenna and ground, 
two for the A battery supply (on the 
lower left hand side of the panel), 
two for the B high voltage supply and 
the remaining two for the telephone 
receivers—these are on the right hand 
side of the panel. 

The telephone binding posts are 
placed on the panel, so that it is pos- 
sible to make use of the circuit in 
laboratory work when it is not desired 
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Figure 4—Circuit diagram of the modulation method 


posts (A and G) a variable condenser 
can be connected. However, it has not 
been found absolutely necessary when 
the receiving operator has a selective 
receiving set. 

If a variable condenser is employed, 
it should be of the .001 mfd. maxi- 
mum type, especially the type sold by 
the DeForest Company with calibrated 
curves for capacitance values per de- 
gree of the condenser scale. 


SOCKET 
The regular bayonet socket is em- 
ployed to support the vacuum tube and 
as stated, this can be procured for 
$1.50. Sears & Roebuck have them 
for $1.40—the panel mounting type 
employed in this set. 
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to employ the set as a radio-telephone 
transmitter. When it is employed as 
the telephone transmitter, the small 
brass strip shown in figure 4 is em- 
ployed to short circuit the two binding 
posts provided for the telephone re- 
ceivers. A condenser of .001 mfd. 
maximum capacity can be shunted 
across the antenna ground binding 
posts. This will give greater selec- 
tivity of wavelengths and permit you 
to vary the wavelength accordingly, 


. to attract the attention of the operator 


listening in. 
Better Metuop oF MopuLATION 
One of the best methods employed 
for modulating the telephone current 
is shown in figure 4. Here one tube 
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is employed as an oscillator and the 
other as a modulator. The 500-volt 
motor generator or “B” battery sup- 
ply of any desired voltage shown at 
B-2 in the drawing forms the supply 
of direct current energy and is con- 
nected in series with the choke coil 
L-1 of large inductance—2 henries— 
so that the direct current supplied by 
the d.c. supply to the plates of the 
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condenser C and the grid leak Gr and 
the plate coupling switch P and wave- 
length adjusting switch WL are ex- 
plained in what follows: 

Switch P is varied until the bulb is 
generating. This provides coupling 
between the grid and plate of the 
generating tube. Condenser C keeps 
the circuit open and does not permit 
the high voltage to be impressed di- 
rectly upon the grid. Condenser C 
which is variable, provides further 
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tubes is kept constant even if the re- 
sistance of the external circuit is 
varied at audion frequency. The di- 
rect current from B-2 divides between 
the two tubes in inverse proportion to 
their respective internal d.c. plate re- 
sistance. 

The tube (M) modulator, has its 
grid circuit connected to the secon- 
dary of an ordinary telephone trans- 
former, the primary of which is con- 
nected in series with a_ telephone 
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results were had with this circuit, 
mention of it is worth the time. 
Beginning from left and reading 
across the diagram, figure 4, towards 
the right, T is the telephone transmit- 
ter which should be of good design, 
General Electric preferred. B, dry 
cells from one to four; TT, telephone 
transformer from any electric supply 
house. The primary goes to the trans- 
mitter and batteries and the secondary 
to grid and filament of modulator tube. 
M is the modulator tube. B-1 is the 
storage battery, 4-volt for lighting 
filament tube M. L-l1 is the inductance 
of large value, about 2 henries, and 
can be purchased from the General 
Electric Co., or can be made by wind- 
ing 16,000 turns number 40 enameled 
wire on an iron-laminated core 2” long 
by %” in diameter. B-2 is the high 
voltage generator or B battery supply. 
L-2 is five turns of number 14 rubber 
covered wire, 3” in diameter. G is 
the generator tube, and if more than 
one is employed—for greater power— 
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transmitter and batteries. By talking 
into the transmitter the direct current 
flowing from the battery B-1 is varied 
and a varying potential is induced be- 
tween the grid and filament of tube 
M. This, in turn, alters the internal 
plate resistance of this tube, and there- 
fore, the distribution of the total 
constant current supplied by the gen- 
erator B-2 to the two tubes M and G. 
The tube G is connected for oscilla- 
tion generation and is the generator. 
This is coupled to the antenna oscil- 
latory circuit, direct coupling being 
employed. The grid and plate circuits 
of the generating tube, G, are coupled 
for the generation of oscillation 
through the inductance L-3, grid 
coupling condenser C and the aerial to 
ground condenser capacity which 
forms the plate coupling condenser. 
The functions of the grid stopping 


Additional circuits for modulation experiments 


coupling between thé grid and plate 
and also affects the wavelength. 
After the tube is generating, the an- 
tenna contact is varied until a point is 
found which permits maximum radia- 
tion of the energy being generated by 
tube G. This will be noticeable if a 
small battery flashlight lamp is con- 
nected in series with the antenna and 
ground lead. However, it should not 
be permitted to remain in the circuit, 
due to the internal resistance of the 
filament. The tubes employed 
throughout should be Marconi class 
two. 


DESCRIPTION OF THE ParTS AND 
Wuere Tuey Can Be PurcHasep 


No photograph is possible as the 
apparatus is of the unassembled type, 
scattered all over the table. However, 
it is believed that since even better 
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they should all be connected in par- 
allel, that is, all the grids to one ter- 
minal, etc., the filaments all in parallel, 
with separate resistance units to vary 
the current in each. B-3 is a 4, 6, or 
12 volt storage battery to light fila- 
ment. Gr is the grid resistance of 2 
megohms. This can be bought from 
the Marconi Co. for $1.00. C is the 
condenser which should be of small 
dimensions if one tube is employed. 
Take two plates copper 4” x 4” square 
and separate them 14” giving an air 
dielectric. The variable condenser C-1 
is best made up of several small fixed 
condensers of .0009 mfd. values and 
switched in at will until best radiation 
is had. However, for amateur work, 
this can be accomplished by using a 
condenser of .005 mfd. value immersed 
in castor oil, for best results. L-3 is 
the inductance for tuning the circuits. 
It should be made in the form of a 
helix with copper ribbon 20 turns 6 
inches diameter, held by bakelite posts. 
The turns should be spaced % inch 
apart. 

In order to put the amateur on the 
right track, let me offer some of the 
reasons why medium or large power 
radio telephone sets are out of the 
question for amateurs at the present 
time. 

Having followed very closely the 
work performed by the many scientists 
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in this particularly interesting branch 
of the art, I can convincingly prove 
that, at the present time, there is very 
little hope for amateur mediumr long 
distance radio telephone s Of 
course, this is not in reference to the 
foregoing set, which worked satisfac- 
torily over two miles, and what is 
meant by medium distances in the 
above is between 10 and 50 miles. 

The cost of a complete radiophone 
set for reliable operation over say, 10, 
15, or 25 miles, is beyond the average 
amateur’s pocketbook. The many 
problems involved at the present time 
in this installation, demand the atten- 
tion of experts to maintain the appa- 
ratus in a reliable and efficient state of 
operation. 

The radiated modulated energy is 
considerably smaller than that which 
could be effectively employed for 
radiotelegraphy, therefore, the latter is 
by. far the most efficient and econom- 
ical and the problems of speech dis- 
tortion, etc., are eliminated. These 
detrimental effects being minimized 
only by the constant watch of expert 
attendants. 

The short life of vacuum tubes, due 
to the ionic bombardment of the fila- 
ment is another great drawback. The 
majority of amateurs are not in a po- 
sition financially to meet expenses. of 
such proportions. For low power sets, 
as would be employed in amateur com- 
munication, the control or modulation 
of the radiated energy is accomplished 
by the insertion of the transmitter di- 
rectly in the antenna-ground circuit. 
While simple and void of extra ap- 
paratus, it is a very poor method, since 
the microphone resistance for most 
efficient operation must be equal to 
that of the remainder of the radiating 
system. This was proven by attyal 
tests and accounts for the decrease in 
effective range of a given transmitter, 
with reference to telephone work as 
compared to that of telegraphy. 
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It has been authoritatively stated 
that radio-telephony requires from 4 
to 10 times the input for a given range 
as is required for telegraphy by the 
same generating system. 

The disadvantage encountered in the 
arc, spark, direct current and alternat- 
ing current systems make the vacuum 
tube most desired for such work, and 
the cost of the latter for constant work 
with its short life and expensive initial 
cost practically bars the amateur from 
the present medium of the long distance 
radio telephone field. The poor effi- 
ciency experienced in the use of gran- 
ular carbon transmitters for modula- 
tion of the radiated energy (for con- 
siderable power) due to the “frying” 
or “packing” of the granular carbon, 
makes them very inefficient for this 
purpose when employed in this man- 
ner. 

The plate voltage supply (500 volts) 
will be another necessity to meet in the 
average amateur residential district. 
This can, however, be supplied from 
numerous small Everready batteries, 
which last but a very short while. The 
price of the quantity for so short a 
life is absolutely exorbitant. There 
is a small motor generator giving 500 
volts DC which is fairly costly. There 
is a method of reproducing a constant 
source of high potential from an alter- 
nating current supply which require 
more vacuum tubes in the circuit and 
therefore, is considerable more expen- 
sive and out of the question when we 
have reference to the strictly amateur 
installation. While at the present 
writing it is possible to commercially 
modulate or control very large radiat- 
ed power, this cannot be said to have 
any bearing on the amateur situation, 
as here, too, the question of expense 
is involved and not very easily over- 
come. As a whole, it might be stated 
that medium or long distance radio- 
telephony is at the present time far 
from the reach of the average amateur. 
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It will be of much more benefit to the 
amateurs at large to employ the tube 
as a radio telegraphy transmitter if it 
is desired to employ the vacuum tube 
for communication. The highly de- 
sired tuning qualities will more than 
offset the cost of the outlay in respect 
to the advancement of amateur opera- 
tion without the usual noticeable and 
disagreeable interference problems. 

Vacuum tube transmitters which at 
the present time permit the full out- 
put energy to be radiated are highly 
desirable and should be employed by 
every amateur, but unfortunately, 
radio-telephony over favorable dis- 
tances has not at the present writing 
reached the stage where it can be suc- 
cessfully and economically employed 
for amateur communications. 

Therefore, from the set outlined 
which has a range of from one to two 
miles without any preposterous exag- 
gerations, it is well to become acquain- 
ted-and see if there is not some little 
improvement which you might bring 
about for the advancement of the ama- 
teurs telephone communicating system. 
It is only in this way that we are going 
to get anywhere with radio telephones 
operated by and for the amateur. 

I remember well when wireless was 
new to me and numerous others, back 
in 1907, that it was only possible to 
transmit about one or two miles and 
it was a wonderful sensation. The 
fault with us today is that we expect 
too much at first. In comparison to 
the distances covered by wireless tele- 
graphy, it is, of course, discouraging 
today to find ourselves limited to but 
one to five miles with wireless tele- 
phony. However, this is the truth 
and we might as well face it with our 
minds set on one ending, that is, com- 
munication over favorable distances 
with a small amateur outfit. 

A few additional circuits follow for 
those desirous of making various ex- 
periments along modulation. 


An Indoor Receiver for the Winter 


By Edward Thomas Jones, A. M. I. R. E. 
FIRST PRIZE, $10.00. 


N the following I will describe the 

construction of a receiver which 
has proven highly efficient in opera- 
tion and selectivity of adjustments. 
The receiver is shown in the photo- 
graph. I have used it for the last two 
years indoors during the winter time 
and have carried on many experiments 
with it in connection with loop an- 
tennae. To say that it comes in handy 
is putting it mildly, for one cannot be- 
gin to appreciate a tuner and complete 
receiver sO constructed until it has 
been in service for at least one winter. 

Most amateurs and experimenters 
have their radio apparatus in the back 


View of the receiver assembled 


shed, or some room especially con- 
structed for that purpose. Many have 
no heating arrangements and are 
forced to remain away from the set 
a part of the winter and stick close to 
the old grate fire. With a tuner of 
this kind you will have a real winter 
companion and you can take it any- 
where. 

The dimensions furnished are the 
exact sizes of the parts which make up 
the receiver shown in the photograph. 
It is an easy matter to build such a 
cabinet with the exact dimensions be- 
fore you. 

A description of the receiver and the 
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sition of the various switching parts 
will be of value before considering the 
constructional details, for from it the 
constructor will grasp an idea of what 
he is to prepare for and what can be 
expected from the receiver when com- 
pleted. Looking at the photograph, 
in the upper left-hand corner is shown 
the protective device—a needle spark 
gap for high voltage surges which 
might traverse the antenna-ground cir- 
cuit at any time. Just below this is the 
6-point loading coil switch, and further 
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tector and it is made fast to the re- 
ceiver in this manner, when the re- 
ceiver is being transported. In the 
lower left hand corner are four binding 
posts. The two top ones are for the 
telephone receivers, the two lower ones 
for the crystal detector. Also in the 
lower right hand corner are four bind- 
ing posts, the two top ones for a vari- 
able condenser across the secondary 
windings, and the two lower ones for 
the vacuum tube detector. On the 
back of the tuner, left hand side, can 
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The bottom, with the exception of the 
smaller piece extending, measures the 
same as the top. The bottom is cut to 
5% inches wide by 17% inches in 
length. Beginning from the left side, 
when the 11-inch point is reached the 
board is cut on each side to a depth 
of 1% inches, leaving a piece 2% 
inches wide by 6% inches in length 
protruding from the 11 x 5%-inch 
piece. 

The end piece is shown at 3c. It 
measures 214 inches wide by 3% 
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Figure 4 


toward the left of this switch is a small 
one-point rotary switch. This switch 
cuts out -the entire loading coil wind- 
ings when working on short wave- 
lengths ; that is, up to 2,400 meters. At 
the top center is shown the primary 
tens switch. The switch in the draw- 
ing differs from the one shown in the 
photograph simply because the switch 
actually employed by me and shown in 
the photo, was already mounted on a 
hard rubber base. Instead of re- 
mounting the switch I cut a hole in 
the front panel of the receiver and per- 
mitted the switch knob to protrude 
through so as to allow for adjustment 
of the inductance. In the drawings an 
ordinary switch is substituted. Just 
below this switch is the 11-point pri- 
mary units switch. In the upper right 
hand corner can be seen the double- 
pole double-throw switch. This switch 
changes the secondary of the receiving 
transformer over from crystal to 
vacuum tube. The small post shown 
under the switch is employed for carry- 
ing the detector. A small hole is 
drilled in the base of the silicor de- 
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a. 
or 
Constructional details and hook-up 


be seen the potentiometer, and just 
above it two binding posts for the dry 
cells. 

The cabinet can be made of oak, 
mahogany, or any kind of hardwood 
which will not warp and which can be 
worked easily without the fear of 
breaking the parts before completion. 
The cabinet shown in the photo is 
made from mahogany. The front and 
back panel measure 10 inches high by 
11 inches wide. All wood used in the 
making of this cabinet measures 14 
inch in thickness. The front panel is 
hinged. The side towards the right, 
in the photo, also shown at a in 
figure 3, measures the same as b; that 
is, 9 inches in height by 5'%4 inches 
wide. However, there is a 4-inch hole 
cut to permit the primary cardboard 
tube to fit into it and in that manner 
permit the secondary to pass into the 
primary windings, which are enclosed 
in the cabinet. Piece b can be identi- 
fied in the photo by referring to the 
piece the potentiometer is made fast to. 

The top shown at 4a measures 11 
inches in length by 5% inches wide. 


inches in height. Two holes are bored" 
as shown to permit the rods to pass 
through and be made fast thereto. The 
other end of these rods are made fast 
at 3b. 

The primary is composed of a card- 
board tube of 4-inch diameter, 6 inches 
long, wound with No. 22 single cotton 
covered magnet wire. There are 10° 
units taken off and 10 tens, making a 
total of 110 turns of wire on the tube. 
The winding is started % inch from 
the end and this %-inch portion is 
forced into the end of wood-piece 3a 
and made fast with carpenters’ glue. 
The taps are brought to the contact 
points of the rotary switches and all 
leads are enclosed in the cabinet. 

The secondary cardboard tube meas- 
ures 5 inches in length by 3% inches 
in diameter. It is wound with No. 28 
single cotton covered wire and tapped’ 
in seven places. The points are in- 
dicated as follows: %4, 4%, %, %, %, 
1 and 1 inch; making a total of 4 
inches of. winding. The taps are- 
brought out inside the tube in the usual’ 
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manner and then soldered to the con 
tact points mounted on the wooden 
piece which fits in the end. Two 
wooden pieces are cut round to fit in 
each end of the secondary tube. They 
measure 3 inches in diameter by % 
inch thick. These measurements hold 
good when the thickness of the card- 
board tube is %4 inch. If the tube you 
have selected is thicker or thinner, 
merely alter the size accordingly. Two 
holes are bored in each of these pieces 
measuring the same distance apart as 
the holes in piece 3c. This permits 
the brass rods to pass through and like- 
wise permits the secondary to slide 
with ease up and down the rods—in 
and out of the primary coil. ; 

The brass rods are 10/24 stock and 
measure 18 inches in length, threaded 
to a length of one inch at both ends. 

The loading coil measures 4 inches 
in diameter by 6 inches long. It is 
wound with one layer of No. 24 single 
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cotton covered wire. Five inches of 
winding with five taps taken off every 
inch. This coil fits in the upper left 
hand corner of the cabinet, just above 
the primary. : 

The particular potentiometer em- 
ployed on this receiver was formerly 
employed on an English Marconi 
tuner. It was recovered from the re- 
mains of a burned commercial radio 
station and proved of extreme value in 
connection with crystal detector opera- 
tion. It is very doubtful whether the 
amateur can obtain a similar instru- 
ment on the market. However, he can 
purchase one which will serve the pur- 
pose. A potentiometer is indispensable 
when employing crystal detectors, with 
the exception of galena, cerusite and 
radiocite. 

By referring to figure 5 the complete 
circuit is obtained and it is an easy 
matter to trace it out. It is of special 
interest to note that this tuner has 
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been designed for operation with 
crystal and vacuum tube detectors. A 
variable condenser can be shunted 
across the secondary and by tapping off 
the two top contacts of the double-pole 
double-throw switch one can obtain 
the detector potentiometer-phone cir- 
cuit to be connected to another tuner 
or receiving device. Taking everything 
into consideration I am sure this is an 
ideal rceiver which will more than sat- 
isfy the constructor.. In fact, it can be 
used as the main receiving element 
during the summer months, for if the 
standard methods of construction and 
operation are employed throughout it 
can be used as an all-around receiver, 
For loop operation the loop can be con- 
nected to the two-top posts of the 
D.P.D.T. switch or it might be cut in 
series with the secondary when it is on 
the vacuum tube position. This re- 


ceiver affords methods of connections 
not possible with ordinary types. 


A Crystal Receiver for Beginners 


MUCH has already “been written 

concerning crystal detectors in 
this magazine. As we have had the 
pleasure of being “hams,” we will 
jointly describe a panel set which gives 
very good results. 


By H. E. Ernstrom and T. J. Murphy 


SECOND PRIZE, $5.00. 


fer dark mahogany stain with two 
coats of varnish. If care is exercised 
in painting the cabinet it will have a 
striking appearance. The panel should 
be made of hard rubber as it is much 
easier to work with than bakelite, but 


Figure 1—Panel arrangement of the crystal receiver 


The cabinet should be made of well 
seasoned spruce or white pine to pre- 
vent the wood from shrinking when 
it becomes dry. You can obtain this 
wood from almost any lumber yard, 
cut to any size, planed and ready to 
be assembled, for a reasonable price. 
It will save time and trouble, because 
the average fellow starting in hasn’t 
the tools necessary to do this work. 
Having obtained the pieces necessary 
for the cabinet, put them together, us- 
ing wood screws instead of nails. Get 
a fine piece of sand paper and rub the 
wood until it becomes smooth, wipe 
the dust off and give the cabinet a 
coat of stain and before applying the 
second coat rub the surfaces very 
lightly with fine sand paper. We pre- 





high, 12 inches long and 6 inches wide. 
The loose coupler is made to tune to 
2,500 meters, as most of the beginners 
wish to copy Arlington time signals 
and press. The primary is made from 
a cardboard tube 4 inches in diameter 
and 6 inches long, wound with B&S 
No. 24 D.C.C. Taps should be taken 
for the first 12 turns, then every 15 
turns making 15 single taps, and 15 
taps with 15 turns of wire to each, 
making a total of 240 turns. The sec- 
ondary is made from a cardboard tube 
3% inches in diameter and 6 inches 
long, wound with B&S No. 26 D.C.C. 
Taps taken every 15 turns making 15 
taps, and total turns of 225. It is ad- 
visable to give the coils ‘a light coat of 
shellac to keep the wires from falling 
apart. 

Holes are drilled in the panel for the 
contact points, which should be marked 
with a compass to insure even spaces 
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Figure 2—Diagram showing hook-up of instruments 


wood may be used. If stained with or- 

dinary black shoe polish and two coats 

of varnish, it will resemble rubber. 
The size of the cabinet is 8 inches 


between the points. The taps should 
be soldered to the contact points, using 
hydrochloric acid in which zinc has 
been dissolved ; or use plain grease for 
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flux. The acid will not eat up the 
wires and a very neat soldering job can 
be done. 

A detector, same style as used by 
the U. S. signal corps, is mounted on 
the face of the panel in such a position 
that the operator’s hand does not knock 
the crystal’ out of adjustment while 
tuning. The varying of the coupling 
between the primary and secondary is 
by means of a brass rod which extends 
through a bushing on the right side of 
the panel. A high frequency buzzer, 


EXPERIMENTERS’ WORLD 
such as the “Century,” is used to ad- 
just the crystal and is mounted with a 
push button on the right side of the 
panel. Two binding posts are mounted 
directly underneath the push button 
for the battery. A variable condenser 
of the 43-plate type is mounted on the 
panel and shunted across the second- 
ary to assist in tuning. 

The hookup is of the ordinary type 
—the crystal in series with the head 
telephones. A galena crystal was used 
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in our set and gave very good results. 
Also a small fixed condenser shunted 
across the ‘phones will give louder 
signals. 

The beginners should have no diffi- 
culty in making this set because it is 
very simple to construct and it will 
give very good results on almost any 
type of aerial. It can be used with 
advantage until the mystery of the 
vacuum tube has been mastered. The 
diagram gives the hook-up and a 
sketch of the cabinet is included. 


Crystal Set for Indoor and 
Outdoor Aerials 


Dp! you ever try to run your station 
without having a good, reliable 
crystal set on hand? If you never did, 
don’t! And if you ever did you will 
know better than to try it again. 

One night I was working with other 
radio stations and suddenly my bulb 
began to flicker. At first I thought 
that the trouble was caused by a loose 
connection, but I finally found that my 
storage battery was run down. This 
put me out of the game for two days 
while it was being charged. Shortly 


Absolute Dependable 


By Chas. Mulligan 
THIRD PRIZE, $3.00. 
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Figure 4 


Method of mounting the crystal detector 


after, my vacuum tube burned out. 
This put me out of business until I 
could buy a new bulb. When it finally 
was delivered I was ready to start 


away for the summer and found it 
impractical to take my vacuum tube set 
along. I thought I would forget wire- 
less during the time | was swimming, 
sailing and rowing. But I did not, 
and in the end I decided that I needed 
a crystal detector set to fulfill the fol- 
lowing requirements: portability, sen- 
sitivity, and receptivity on wavelengths 
from 125 to 800 meters. Here’s how 
I went about it: 

The inductance was the first thing 
considered. I purchased a_bakelite 


‘Accuracy—Low Priced 


RADIO FREQUENCY AMMETERS AND MILLI-AMMETERS, 
Overall diameter 2%”. Ranges 0-600 milli-amps; 0-1, 3 and 5& 
amps. Price, $7.00. 

ADVANCE “MIDGET” AMMETERS AND VOLTMETERS. 
Ideal for small panel mounting. Embodies — improved French 
movement. Supplied in 12 ranges for D. C. and A. C. Price $3. 
Overall diameter 2%”. 

MODEL 8-D, A. C. AMMETERS AND VOLTMETERS. 


Designed especially for 60 cycle transformer primary circuits, 
Overall diameter 2%”. Voltmeters, $10.00; Ammeters, $9.50. 


Ask your dealer for literature on these instruments. If he cannot 
supply you, write us direct, giving his name and address. 


JOHN FIRTH & CO., Inc.. 18 Breadway, New York 


The Wireless amateur has always asked for a set of 
good looking, neat and compact electrical measuring in- 
ene that were unfailingly accurate and reasonably 
price 

ELDREDGE Instruments fill all of these requirements. 
They are designed and manufactured by a firm world re- 
nowned for creating the most accurate type of miniature 
electrical measuring instruments. 

Notes on all types: Scales calibrated individually to 
ensure absolute accuracy—polished nickle finish—flush 
mounting. 
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first grade commercial license, and obtain position paying 
$125.00 a month and expenses. 


Write for Booklet B 


Y.M.C.A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburg 3800 


T will pay you to learn 
{| Radio by our new and 
comprehensive method in a 
few months of evening study. 
We prepare you to meet all 
the new requirements for 


Moderate tuition fee. 




















Service -|- Quality = Satisfaction 


We carry a full line of radio supplies 
and can make immediate deliveries 


Audiotron Two Filament Tubes...... ; 
Paragon (front and back) Mounting 


Acme Amplifying Transformers 


Mounted 
Unmounted 
Semi-mounted .... 
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42 Main Street 


SPECIALS 
Murdock $8.50 Coupler........ 


Contact Points ...... 


WHITALL ELECTRIC CO. 


Call Letters 1 IAP 


emo oestads “eevee e-. 


Westerly, R. I. 
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A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. 


Minimum space 8 lines Payable in advance. 








TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
ve DODGE’S INSTITUTE, N St., Valparaiso, 
ndiana. 


PANELS—Micarta Bakelite %” thick stiff 
enough for small panels. Bakelite %” thick 
1%c square inch, 3/16, 4% and %” proportionate 
prices. Variables for panels 21 plate $4.50, 43 
plate $5.25. Front or back mount rheostat: 
$1.25. Magnet wire (enamel, cotton, silk). 
Uneeda wireless parts catalog (stamp please). 
Novotoy Radio Shop, 5th Ave.. Charlotte. N.C. 

Wireless Storage Batteries 6 volt, 95 ampere 
hour, $32.00—4 volt, 60 ampere hour, $22.00. 
They are ideal batteries for filament lighting, 
induction coil operation, motor car and motor 
boat, etc. Shipped same day order received. 

PEFFER & HARKISON 
Lemoyne, Pa, 








mAVE YOU HEARD VF thik Ntiw “73” 
SINGLE BLADE ANTENNA SWITCH? 


See our ad in this issue on page 42. Radio 
men in the vicinity of Cleveland, Ohio are in- 
vited to visit our famous “STATIC ROOM” ani 
use our radio set Come up and meet the rest 
«f the radio men. Send us your name for our 
mailing list and receive a copy of the “8th Dis- 
trict Uscillator,”a new district radio magazine. 
RADIOLECTRIC SHOP, $19 Huron Rd., Cleve- 
land, Ohio. 





PARKIN VARIABLE CONDENSERS 
Simple, compact, non-short circuiting. efficient. 
Unit only, $1.50. With knob and pointer, $2.00. 
Heavy Wall gray cardboard tubing, 3%” and 4” 
diam, at 25c per foot. G. A. grid and phone con- 
densers, 35c. Bakelite. Circulars for 2c Stamp. 

A. K. LAING, Radio Supplies 
Petham Manor, New York 
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tube 3% inches in diameter and 2% 
inches long. On this tube I wound 
about 110 turns of No. 28 D.S.C, 
wire and took off a tap at every tenth 
turn, being sure to coat the coil well 
with shellac to hold it. Next was the 
detector. This may be any~small type 
but the one showed in figure 1 proved 
very satisfactory. A small condenser 
such as is used in the grid circuit of a 
vacuum tube may be put across the 
phones and a variable condenser will 
help if shunted around the inductance. 
The entire set may be mounted on a 
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bigure s5—Panel layout 


bakelite panel 414 inches by 234 inches, 
and supplied with a small nickled 
switch and nickle trimmings,, which 
makes a very nifty set. Since the vari- 
able condenser is optional it is not 
mounted on the panel. 

If it is desired to make the set a 
little cheaper, a cardboard tube inay 
be substituted for the bakelite and a 























Coil dimensions anu circuit ciagram 


wooden panel for the more expensive 
kind. Brass fittings, enameled wire 
and smaller knobs may also be used. 
The results produced with this little 
set were remarkable. 

While away on my vacation this year 
I worked with a portable aerial for 
inside use, made as follows: No. 18 
B&S enameled wire was used. Spread- 
ers were made of light wood. The 
wires were connected as in the regular 
flat top aerial and a short lead taken 
off. Our summer home has a very low 
roof, so this 18-foot aerial was only 17 
feet high. With this aerial I got many 
stations. Tuning is also very effective 
in this set. 
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A Homemade Loud 
Talker 


By Warren Wood 


LOUD talker, so that signals may 
be heard throughout the room, 
is a wished-for accessory to every 
radio station, but the high cost pro- 
hibits many from having this appara- 
tus. Every amateur can construct at 
a very small cost, one that will look 
and work as good as any. 
An old automobile horn is first ob- 
tained. The kind, used on the first 
cars consisting of a brass horn with 
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Perspective of the loud taiker 


several curves to it is preferred. This 
was blown by mashing a rubber bulb. 
One of these can probably be found 
at some junk shop or old garage. It 
should be mounted in a cabinet just 
large enough to hold it and with the 
front of the horn flush with the front 
panel of the cabinet. If the balance 
of the radio set has bakelite or hard 
rubber panels on the front, this panel 
should be bakelite, but stained wood 
gives good results. 

At the back of the horn a Y is made 
of brass the same diameter as the small 
end of the horn and soldered to it. 
This is then bent so that it will come 
to the top of the cabinet near the 
front and be about four inches be- 
tween the openings at the end of the 
Y. When the top of the cabinet is 
put on holes are cut for the two parts 
of the Y to stick through. The brass 
ends are then cut off level with the top 
of the cabinet. The cabinet should be 
stained a color to harmonize with the 
test of the set. The loud talker is 
then ready for use. With the ordi- 
Nary receivers the signals are tuned in 
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TYPE 156 
Vacuum Tube Socket 


Adapted for transmitting as well as receiving 
tubes. Change over is made by means of two 
screws in base. When set for one position 
protection is provided against use of tubes 
adapted for other position. 


POSITIVE CONTACT SPRINGS 
RUGGED ATTRACTIVE RELIABLE 
PRICE $1.75—SEND FOR BULLETIN 901W 


GENERAL RADIO CO., Cambridge 39, Mass. 




















General Radio Apparatus 


Variable Air Condenser No. 182 


This condenser fulfills the demand for a 
moderately priced high grade laboratory 
condenser. Of compact size and excel- 
lent construction throughout, it has 
proved the favorite condenser for all 
types of oscillating circuits. The shape 
of the movable plates is such that the 
capacity varies as the square of the 
angle of rotation. This results in a 
straight line variation of wave-length 
with condenser scale rotation. Price, 
fully mounted, .0007, $12.00. 


Variable Step Inductor 
No. 111D 


This instrument has proved itself to be 
an absolute necessity in the radio labora- 
tory or radio station. It may be obtain- 
ed in practically any range, and the use 
of the ten point switch with the “dead 
end” attachment makes its use possible 
over the entire range of the coil inductor. 
Maximum inductance, 10 m.h. $18.00. 


Decade Resistance Unit No. 102F 


Of excellent material, workmanship, and possessing 
a high degree of accuracy, this three dial resistance 
box is recommended for all radio measurements. Re- 
sistance Units are non-inductively wound ; this rend- 
ers the use of the box possible on direct and alter- 
nating currents of any frequency. Type 102F, cur- 
rent 0-100 Ohms in .1 Ohm steps, $32.00. 


Rheostat No. 214A 


The careful design and smooth working characteristics of 
this rheostat have rendered it the most popular of its kind 
on the market. It is supplied for both front or back of 
board mounting. It is normally supplied in a resistance of 7 
ohms with a current carrying capacity of approximately 1.75 
amperes. Price $2 


Send for a copy of Wireless Manual N12. We make a charge of 25c. for it, give a 
coupon receipt which coupon is good for 25c. on a future order. It contains 200 pages 
and tells how to erect and maintain wireless telegraph stations. Shows a number of 
diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best in- 
struments to use; tells what they are for and how to use them. A guide that can be 
depended on and one which every one interested in wireless telegraphy should have. 
Send for your copy NOW. 


Manhattan Electric Supply Co., Inc. 
New York—17 Park Place 110 West 42d Street 127 West 125th Street 


CHICAGO ST. LOUIS SAN FRANCISCO 
114 S. Wells St. 1106 Pine St. 604 Mission St. 
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as loud as possible and then the head- 
TEL. phones are put on top of the loud 

BATK BAY talker cabinet with the holes in the 
q 


© 64 earcaps of them over the holes in the 

TE top of the cabinet. The loud talker 
should then work fine. 

A The advantages of this loud talker 

over bought ones are: Its low cost, 


extra receivers not being needed; it is 
Ns ‘ A unnecessary to tune the set again as is 
899 BOYLSTON ST. done when receivers of different ohm- 


age are plugged in; no change has to 
‘BOSTON, MASS. be made in connections; use of two 


receivers instead of one. 
DO YOU KNOW 


That the EASTERN RADIO INSTITUTE offers more undeniable advafitages to those 
interested in studying Commercial Radio than any other school in New England, if not 


in the country? 
DO YOU KNOW that the EASTERN RADIO INSTITUTE is the OLDEST, LARGEST A Short -Wave Regenera- 

and BEST EQUIPPED radio and telegraph school in New England? To make this 
unmistakably clear we give the following facts: tive Receiver 

OVER SIX YEARS OLDER than ANY OTHER radio and telegraph 

than radio and telegraph 2y T 7 

school in New England. All schools starting before us are NO oY W ILLIAM F. DIEHL 

LONGER IN EXISTENCE! We are the pioneer school. 


SS HE rabid base-ball fan spends the 

DO YOU that the R. UTE actually has HUNDREDS rs 4 

of earnest and intelligent students now in attendance? greater part of each Winter rumi- 
DO 


“aa KNOW that we have given instruction at this date to over 4,000 different nating over the results of the season 
DO YOU KNOW that we have enrolled, graduated and placed more Commercial just closed and speculating on the 
operators than ALL OTHER SCHOOLS IN NEW ENGLAND COMBINED! : : L 4 
DO YOU KNOW that the EASTERN RADIO INSTITUTE has THOUSANDS of pennant-winning chances of his fa- 
do ~~: worth of valuable radio equipment in use for instruction purposes? " 4 ~ : ~ : 
epee OU KNOW that we have ALWAYS placed EVERY graduate in a good position, bre _" 7 the peer.» Spring: 
ept them employed and can A these positions? I Silas TC oO sus- 
DO YOU KNOW that our graduates may be found all over the world as Chief Radio oe ent vee t ae . 
officers, Teachers, Radio Inspectors, Engineers, Superintendents, etc? pend operations during the  static- 


DO YOU KNOW that we are the ONLY school in New England giving instruction H ; 6 
upon actual Federal Arc apparatus? . . ridden Summer, whiles away the dog- 


Certainly these facts must interest you. Besides it costs no more to take our "4 i - 

course, thus availing yourself of our YEARS of RESULTS AND SUCCESS. days = dreams of improved — 
SUCCESSFUL graduates of the EASTERN RADIO INSTITUTE may be found ali ratus and methods. The past Summer 
over the world! Why not be one? " . 

Day and Evening classes. Start any Monday. Our latest, illustrated prospectus is free. has been marked by much gossip about 


Send for one. If there is any further information or assistance our organization can loop aerials multi-stage radio fre- 
, 


give you please command me. F. D. PITTS, Director ‘ a 

quency amplifiers, elaborate static 
eliminators, and “trick” receiving cir- 
cuits. It is strange, then, that the open- 
ing of the radio season of 1920-21 
should find the amateur content with 


PACENT ELECTRIC COMPANY | #22 "=" 


However, a description of what is 
probably the. only “new” regenerative 


TELEPHONE e receiver developed this season may 

150 Nassau Street BEEKMAN 5810 New York City prove iether. It is a radical de- 

parture from standard design and is 

an extremely compact and efficient in- 

pice - strument, and is priced at a figure 
Specialists in within reach of all. 

The Grebe Type CR-3A is a re- 

bd ° generative receiver, designed for 

ectric a 10 and short-wave reception. It employs con- 

9 tinuously variable inductances for 

e tuning the plate and grid circuits and 

Laboratory Equipment a novel form of coupling coil of fixed 

value so designed and located as to 

give a coupling constant automatically 


Builders and Distributors varying with the wave-length, thus 


making sharp tuning possible without 


' ; 4 a the sacrifice of signal strength. The 

of Scientific and Experi size of the CR-3A is 5x14x5!% inches, 
“ which makes it easily the most com- 

menta l E q ul p ment fo r pact, practical receiver on the market 
today. It is ideal for experimental 

Research Work. work where a portable receiver is de- 
sired. Tube-socket, grid condenser 
and leak have been mounted in the 
cabinet, and the only additional ap- 
Representing: A. H. Grebe & Co., Dubilier Condenser Co., Electrical Pro- paratus needed are the vacuum tube, 


ducts Mfg. Co., Rawson Electrical Inst. Co., Richter & Byrne and others. batteries, and rheostat. , 
It will be noted from the following 


descriptions that in spite of its size and 
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No, 
No. 
No. 
No. 


No, 


No. 


No. 
. ULC-400 Triple coil mounting 


Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 


Amplifying Transformers 
. A-2 Acme mounted 
. A-2 Acme semi-mounted 
. A-2 Acme unmounted 
. 166A General Radio mounted 
. 166A General Radio semi-mounted.. 
166A General Radio unmounted.... 
Z-73 Clapp Eastham mounted 
.Z-73A Clapp Eastham unmounted.. 
. 226-W Federal 


F. D. Pitts Co., Boston, Mass. 


De Forest Unit Panel Units 


. US-100 Pri. Condenser switch 

. US-200 Anti-capacity switch 

U-200 “A” Bat. Switch & Tel. 

U-300 “A’’ Bat. Switch & Tel. Bind- 
ing Posts 

UD-100 Crystal Detector 

UR-100 Audion Tube Receptacle 
US-400 Three point switch 

UF-200 Filament Bat. Rheostat 
UCV-500 .0005 MF. Var. Condenser. . 
U-100 .0005 MF. Var. Condenser and 
grid leak 8 
UCS-1500 Bridging or Stopping 
Cond. 


F. D. Pitts Co., Boston, Mass. 


“B” Batteries 


‘0. 766 Everready 22.5V large 
No. 763 Everready 22.5V small 
No. 
No. 
No, 


7623 Standard 22.5V large 

7625 Standard 22.5V small 

7650 Standard 22.6V variable 

P-3 Everready flashlight batteries 
set of ten 45V 


F. D. Pitts’ Co., Boston, Mass, 


Coils (De Forest Duo-lateral) 


cocnoo 


F. D. Pitts Co., Boston, Mass. 


Coils Mountings (De Forest) 
LC-100 with gears unmounted..... 
LC- i with géars mounted with 


bas 

LC- 201 with base and Pri. switch. 
ULC-200 Single coil mounting 
ULC-300 Double coil mounting.... 


. ULC-100 Same as LC-100 but on 
panel 


F. D. Pitts Co., Boston, Mass. 


IMPORTANT! 


Yo. F-1 7 strand No, 


.G-3 Heavy porcelain 


No. 1423-W Federal N. P. 2 circuit... 

Yo. 1422-W Federal N. 
. 1421-W Federal N. P. open circuit.. 

No. WE-1. Western Elec, 2 circuit 

Yo. WE-2 Western Elec. open circuit... 


Type No, Watts 
50 


Variable Air Condensers 


. 1 Chelsea .0012 MF. mounted 
Jo. 3 Chelsea .0012 MF. unmounted. 


4 Chelsea ,0006 MF, unmounted 


No. Y-800 Clapp-Eastham .0006 MF Bal- ‘ 


anced type 


. Y-800A Clapp-Eastham . 
No. Y-800B Clapp-Eastham .0015 MF...11 


F. D. Pitts Co., Boston, Mass. 


Loose Couplers 
A.-1 Arnold 3500 Meters 


. ¥-673 Clapp-Eastham 2500 Meters. 
. 344 Murdock 1500 Meters 


F. D. Pitts Co., Boston, Mass. 


Antenna Wire 

22 tinned copper 
er ft. 

1000 ft. or over per ft 


Yo. F-2 No. 14 Hard drawn copper ber - 
1 70 


(80 ft. per lb.) 
. F-3 7 strand No. 20 Phosphor- ange ¥ 
ft. 0 


F. 'D. Pitts Co., Boston, Mass. 


Insulators 


strain type 
0%” strain type 
6” strain type 
F. D. Pitts Co., Boston, Mass, 


Ground Equipment 


Yo. G-100 100 Amp. 600V. ground switch.$4. 
No. G-2 Weather-proof No. 


4 ground 
wire ft. 

cleats with 
screws for wire, complete 


F. D. Pitts Co., Boston, Mass. 


Rheostats 


Yo. R-2 Remler back mounting 
Yo. R- 3 Paragon back mounting -_ 
No. R-4 General Radio back mounting 2.5 


F. D. Pitts Co., Boston, Mass. 


Jacks 


. $1.00 
P. closed circuit 0.85 


F. D. Pitts Co., Boston, Mass. 
Plugs 


0. 1428-W Federal Brass 
. 1428-W Federal silver plated 
. WE-1 Western Elec. 


PRON cncecces 
F. D. Pitts Co., Boston, Mass. 


Transmitting Condensers (Dubilier) 
Voltage Cap. 
00 .007 
007 

.007 


F. D, Pitts Co., Boston, Mass. 


We want your business! 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 
OF EVERYTHING IN RADIO! 


Vacuum Tubes 
Audiotron Det. 
F. D. Pitts Co., Boston, Mass. 


Tube Sockets 
. GR-1 General Radio 
. R-300 De Forest 
. R-400 De Forest Inverte 
. MW-1 Marconi .. 
550 Murdock 


F. D. Pitts Co., Boston, Mass. 


Rotary Spark Gaps 
No. 443 Murdock 
No. 124 Klitzen latest model 
No. P-1 Benwood sound proof 
Benwood Rotors 8, 10, or 14 point.... 
F. D, Pitts Co., Boston, Mass. 


Regenerative Receivers 
“Grebe” 


trol self contained 
Yo. CR-2 170-600 meters..... 
. CR-3 “Special’’ for relay work. 
600 meters 
CR-3A 170-375 meters. The 
Grebe short wave receiver 
. CR-4 170-600 meters 
condenser 
vo. CR-6 170-600 meters. Receiver, de- 
tector and two step amplifier self 
contained. A complete set 2 
Yo. CR-7 600-20000 meters. 
with tube control. 
ceiver 
ve him that Grebe set. 
Christmas gift.) 


F. D. Pitts Co., Boston, Mass, 


.» CR-1 170-600 meters with tube con 
$90 


Long wave, 
A complete re- 


Oscillation Transformers 


0. 424 Murdock 
. P-1 Thordarson 
. TXL-100A International 
No. Z-652 Clapp-Eastham 1 KW. size.. 


F. D. Pitts Co., Boston, Mass. 


Audion Control Panels 
Yo. RORA Grebe with cabinet 


? $12 
Jo. RORH Grebe with tick. connections 17. 00 
14,25 


No. P-401 De Forest in cabinet 
Yo. P-500 De Forest in pn = ae with 45 

volts “B" 25 

F. D. Pitts Co., Boston, Mass. 


Telephones (Pair) 


No. 1 Type C Baldwins Navy Standard.$16.50 


No. 2 Type Baldwin's 
sensitive 

Brandes Superior 2000 ohms.. 

Brandes Transatlantic 2800 ohms. 

ge ag Navy Type 3200 ohms 

No. 55 Murdock 2000 ohms 

No. 55 Murdock 3000 ohms 

No. 52-W Century 3200 ohms Govt. 
standard 

No. 53-W Century 2200 ohms Govt. 
standard 


F. D. Pitts Co., Boston, Mass. 


latest super- . 


Every article listed sent to any part of the United States Postage or express prepaid! 


“Let ‘PITTSCO’ products, service and delivery solve your Xmas problems” 


‘SEND US YOUR ORDERS TODAY! 


Manual No. 22 just out, sent upon receipt of ten cents in stamps 


“PITTSCO” SERVICE REACHES ALL OVER THE WORLD! 


WHY NOT LET IT REACH YOU! 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass, U. S. 
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- 210.00 
An incomparable 











Corwin 6. 


The wonderful success resulting from 
the inauguration of our Mailing De- 
partment on a small scale, and the 
courteous replies after the delivery 
of goods, congratulating us on_ our 
promptness and accuracy in_ filling 
orders has resulted in our forming 
the Corwin Radio Service. 


Here you can buy any radio instru- 
ment manufactured by old and reliable 
houses. Our immense stock enables us 
to serve you the day we receive your 
order. 


VARIABLE CONDENSERS 


A. R. Co. 
A. BR. Coa. . 
With No. 67 Dial add $1.00 
Murdock 366 
Murdock 367 
Murdock 368 
Clapp-Eastham 800 
Clapp-Eastham 800A 
Clapp-Eastham 800B 
Complete with dial 
Shipping weight One Pound. 


GRID CONDENSERS 
Radisco, Postage 3 cents 


ANTENNA SWITCHES 
Murdock, 3 Ibs. 
Clapp-Eastham, 
OSCILLATION TRANSFORMERS 
Radisco No. 5 
Via Express collect only. 


RADIO CRAFT PRODUCTS 
Detector 
Two step Amplifier 
Detector and be 
Detector and 2 

pave paid. 


“B” BATTERIES 
Radisco No. 1, 2 Ibs. 
-Radisco No..5, 5 Ibs. 2. 
Everrendy Storage battery prices on 
application. 


TUSKA C, bi encaemeanmeatcond 
181 Coil, bs. 

182 Coil, 

183 Coil, 

170 Filt., 8 Ibs. 


AERIAL WIRE 

7 x 22 tinned copper 
100 feet, 2 Ibs. 

200 feet, 4 Ibs. 

500 feet, 8 Ibs. 


rs hg | TRANSFORMERS 
A.R. Co., 1 Ib. 
Federal, | 
JACKS AND ‘PLUGS 
Federal Closed Circuit 
Federal Open Circuit 
Federal Double Circuit 
Federal Plug 
Postpaid 


ALL RADISCO COILS and Wireless Press 
Books. 


ROTARY SWITCHES 

Clapp-Eastham, No. 19 

Clapp-Eastham, No, 19A 

Our Own, No, 1 .. 

Our Own, No. 2... 
Postage 


CORWIN DIALS 
No. 66, 3” 


No. 
No. 68, 3%” 
No. 69, 3%” 

Postpaid. 
RECEIVERS 
Murdock No. 55, 2000 ohm 
Murdock, No. 55, 3000 ohm 
Brandes Superior 
og Os ae 
Baldwin E. improved 
Brownlie, New 

Shipping weight 2 Pounds 
CONTACT POINTS 
CP-No. 1 Brass, dozen 
CP-4 Brass, dozen 
CP-5, Nickel Plated, dozen 
Postpaid. 

VARIOMETERS 
Radisco No. 1 .. 
Radisco No. 1D 

3 pounds, 


VARIO- + * “or peaee 
Radisco No. 
Radisco No. 3D 
3 pounds. 
All orders for apparatus not listed 
as postpaid must be accompanied 
by postage charges. 


Send Ten Cents for Catalog 


A. H. CORWIN & COMPANY 
Dept. C3. 4 West Park St., Newark, N. J. 
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moderate price, this receiver has been 
built along standard lines. In figure 
1 is shown the front view of the re- 
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controls the grid variometer, the one 
to the right controls the plate vario- 
meter. In the upper center of the 


Figure 1—Front view of the cabinet 
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ANT. GND. 


Figure 2—Circuit diagram of the 


ceiver. All the knobs are of the latest 
type, insuring easy adjustment and ac- 
curate control. The knob to the left 


by | 


"Only 
A- BAT. 


short-wave regenerative receiver 


panel is mounted a vacuum tube 
socket which will accommodate any 
standard tube. Directly below the tube 





DO YOU KNOW 


that the ACE Type B 2-step 
‘Amplifier will give you 450 
times amplification of signal? 
Price $20.00, ready to wire. 
Diagram furnished. 


We manufacture and handle 
complete lines of Radio in- 
struments and accessories. 


Write for Catalog 


2437 Gilbert Ave. 





“* You may pay more—but you can’t buy better.”’ 


The Precision Equipment Company, Inc. 
Manufacturing Engineers 
Dept. C 


Cincinnati, Ohio 
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Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


METHOD OF MOUNTING AND SECURING 
COUPLING BETWEEN COILS OF THE 
“LATTICE WOUND” VARIETY 
Closing date, January 1, 1921. 


Contestants are requested to submit articles at the earliest practicable 
date. 
Prize Winning Articles Will Appear in the March Issue. 


A great many amateur operators have purchased lattice wound coils 
for primary, secondary and tickler circuits to cover various wave lengths. 
Considerable trouble in mounting these coils in such a manner that good 
coupling can be obtained easily and smoothly has been experienced. Let 
us hear how you accomplished this with your lattice wound coils. 





PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of THe Wrreress Ace from the viewpoint of the ingeniousness of the idea 
resented, its practicability and general utility, originality, and clearness in the description. 
iterary ability is not needed, but neatness in manuscript and drawing is taken into account. 
Finished drawings are not required, sketches will do. The contest is open to age The 
closing date is given in the above announcement. THe Wireess Ace will award the following 
prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 
space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of THe Wrtretess AGE 














a 
Figure 3—Rear view showing arrangement of instruments 


socket are two switches controlling in coil. There is no adjustable coupling 
single and multiple turns the primary coil in this receiver, energy being 
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NEW YORK Nautical Academy established 1804 
CAPTAIN F. E. UTTMARK, PRINCIPAL 
PREPARES you thoroughly for Government License ex- 
amination for Merchant Marine and Commercial Land 
Radio. 

Special work for second grade license men in preparation 
for raise of grade. 

Electrical and Radio Theory combined with laboratory 
practice. Special course in Vacuum Tube and Radio Telephony. 
Elementary and Advanced Classes. Day and Evening Sessions. 

Write, call or phone for illustrated booklet. 


8 STATE STREET NEW YORK, N. Y. 


Facing Battery Park. N.Y. Telephone, Bowling Green 8079 


For Radio «« — UTTMARK’S «ms For Navig ation 
IUUNADEOUOESDOUDUDUDUOOSOOUSOOUSOOUDOOUSUOUOUOUDOOEOUSOUGUOUDUOUDOOUSGONOOOOODEANANOO GEOG NENONUOONENONULOUEDET: 
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PERFECTION 
Lettering and 
Drawing Pen 


| | HE mos simple 

and most efficient 
lettering pen for 
free-hand lettering. 
It writes with a 
steady, smooth, vel- 
vety touch. 


It’s Different! 
Try It! 


If you want com- 
fort, speed and efh- 
ciency in lettering, try 
thePERFECTION. 
Eliminates that con- 
Sant refilling and 
cleaning. The 

PERFECTION is the 
only lettering pen that actually 
solves the lettering problem. 


Made in eight sizes to 
suit all requirements. 
Write for Circular No. W. 


Manufactured solely by the 


New York Blue Print 
Paper Go, 


Sensitized Papers, Drawing Materials, 
Drafting Furniture 


102 Reade Street New York City 














L_<j—! 


When writing to advertisers please mention THE WIRELESS AGE 





THE WIRELESS AGE 











Try This Sensitive 
Radio Head Set 


It is equipped with non-conducting spool heads and slotted 
pole tips which eliminate eddy current losses. Furthermore 
all operating parts of these 








Stromberg - Carlson 


Radio Head Sets 


are housed in dust and moisture-proof 
aluminum cases. Have adjustments 
for temperature variations. Strongly 
constructed; very sensitive for use on 
shore or aboard ship. 


Bulletin 1206W gives full 
particulars. Write today. 


receipt of 12. 6-foot moisture- 


proot cord attached. For commer- 
Z Rochester, N. bo cial or private radio service. Money 
y refunded if not satisfied. 


\ 


Stromberg-Carlson Tel. Mfg. Co. This sample Be will be sent upon 











ENGLAND 
HOOKS ’ER TO HER BULB 


The Most Wonderful Tuner in the World for $10.00 
Add Parcel Post 


READ THIS TEST. TUNERS ARE LICENSED 
UNDER ARMSTRONG PATENT 


On the evening of July 10th I was listening in with a companion a Marconi Operator using 
your 20,000 meter tuner when we heard N, 8S, 8S. with great clearness and copied the whole 
of the message. We also heard N.S.F. in communication with a U.S. Warship. We also 
heard N.F.U. which we have been unable to identify. All these stations we heard quite 
distinctly and had no trouble in taking down the messages. The aerial used was 70 feet 
twin wire on a house in the city. The valves Telefunken. The circuit the one given by you 
—altogether we were listening in five hours, The tuner was never silent for a moment and 
we received messages from dozens of stations. We considered these results excellent. 


(Signed) W. R. WADE. 
6 West Mall, Clifton, Bristol, England. 


KNOCKED DOWN OR ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mount- 
ing and are complete with scale, pointer and knob. 
Used all over the world. No C. O. D. orders, add 
Parcel Post. Buy from your local dealer or send 
us his name if he can’t supply you. 

Formica tops and bases. Movable plates are now 
held by nuts and not clamped with washer as for- 
merly. 

11 Plate K.D. ‘ 11 Plate assembled 
21 “ = —: sk 2 “ 

5 a } “1 = 


Sold by TRESCO, Dept. 6, Davenport, Iowa Or Your Dealer 
SEND 5c. FOR CATALOG 
WE SELL BULBS—WAVEMETERS—RHEOSTATS—BINDING POSTS. 
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transferred from primary to secondary 
by means of a fixed coil located be. 
tween the single and multiple turn see. 
tions of the primary. The self-in. 
ductance of this coil and the mutual 
inductance between it and the primary 
coil are such that a highly desirable 
percentage coupling is obtained. This 
permits extremely sharp tuning and at 
the same time allows sufficient energy 
to be transferred. j 

In figure 3 is shown the interior of 
the receiver and the location of the 
various elements. The central loca- 
tion of the vacuum tube socket makes 
possible the use of extremely short 
leads to the variometers. The vario- 
meter stator forms are made rectan- 
gular so as to guard against the serious 
capacity effects which would result 
with the use of a grid circuit with 
practically no capacity, except that of 
the tube and socket itself. 

The entire assembly is mounted on 
a bakelite dilecto panel which is 
screwed to a mahogany-finished cabi- 
net of birch. The general appearance 
of the receiver is excellent and its 
first tests have shown it to be a thor- 
oughly reliable receiver on the wave- 
length range for which it is designed 
—150 to 375 meters. 





How to Construct 


an 


Electrolytic Amplifier 


January Wireless Age 








BALDWIN PHONES 
Special Reduction 


The U. S. Navy, the British, French 
and several other European Governments, 
in addition to most professional oper- 
ators, have adopted BALDWIN PHONES 
as their standard of electromagnetic re- 
ceiver excellence, 


The reason for this preference is ap- 
parent. Exceptional sensitiveness com- 
bined with ruggedness gives BALDWIN 
PHONES their popularity. The diaphragm 
is made of the finest quality selected mica 
with the force concentrated at the exact 
center as in high grade phonograph re- 
producers. 

The small armature is pivoted and de- 
signed to act as a fulcrum when con- 
nected to the diaphragm by a small link. 
There is no tension or springing of metal 
as in ordinary receivers. Four-pole pieces 
of a single solenoid act upon both sides 

* of a highly balanced armature, 

Signals that cannot be heard with the 
best types of ordinary receivers become 
easily readable with the BALDWIN 
PHONES. 


These BALDWIN MICA DIAPHRAGM 
AMPLIFYING TELEPHONES, which are 
shipped direct to us from John Firth & 
Co., Inc., are absolutely guaranteed to 
prove fully satisfactory. 


The Kehler Radio Laboratories 
901 West First Street, Abilene, Kansas 
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THIS IS A PARTIAL LIST OF OUR BOOKS—SAVE 


THE WIRELESS AGE 
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Order the books you want now—then put this list away where you can find it when you want more books. It’s worth saving 


°“RACTICAL WIRELESS TELEGRAPHY densers, Coils, Current measurements, Instru- 


By Elmer E. Bucher 


More than 100,000 copies of this book have 
been sold to date. It is used in practically 
every school, college and library in this 
country. 

Starting with elementary data, it pro- 
gresses, chapter by chapter, over the entire 
field of wireless—fundamentals, construction 
and practical operation. 

Size, 6% x 9% inches. 352 pages. 340 il- 
lustrations. Handsomely bound in full cloth. 


Price, $2.25. 


VACUUM TUBES IN WIRELESS 
COMMUNICATION 
By Elmer E. Bucher 

Tells in understandable language the fun- 
———— operating principle of the vacuum 
tube. 

Shows over 100 different circuits for its 
practical use as Detector, Radio or Audio 
Frequency Amplifier, Regenerative Receiver, 
Beat Receiver, and Generator of Radio Fre- 
quency Currents. 

130 diagrams reveal, step by step, in sim- 
ple and direct form, every known use of the 
vacuum tube. 

Cloth, 6% x 9%, 202 pages. 
and illustrations. Price, $2.25. 


THE WIRELESS EXPERIMENTERS’ 
MANUAL 
By Elmer E. Bucher 

The only book published that comprehen- 
sively covers the theory and design of ama- 
teur wireless transmitters and _ receivers. 
Construction of transformers, high voltage 
condensers, spark gaps, aerials, masts, re- 
ceiving sets for long and short wave length 
reception. Construction and operation of a 
50-mile buzzer transmitter, regenerative re- 
ceivers, cascade amplifiers, preferred circuits 
for long and short wave receivers, quench- 
gap transmitters, methods of measuring the 
internal impedanée and amplification of con- 
stant of vacuum tubes are explained, 

Direction finders, underground aerials and 
the use of Weagant’s static eliminator for 
amateurs are the subjects of special chap- 
ters. 

The most complete textbook on the subject 
yet published. Cloth bound. 351 pages. 
Fully illustrated, Price, $2.25. 


RA ~~ 3 TELEPHON 
By Alfred N. Goldsmith, Ph, dD. 

This complete text on radio telephony is 
intended for radio engineers, operators and 
experimenters, also radio electricians in the 
Navy, men in the Signal Corps and especially 
men in the Aviation Service who handle 
radio equipments. Students and others who 
desire to be clearly informed concerning this 
newest and most interesting branch of elec- 
tric communication need this book. 

It is written in clear style, and presupposes 
very little knowledge of radio. 

Size, 6% x9% inches, 256 pages. 226 il- 
lustrations. Full cloth, stamped in gold. 

ice, $2.50. 


PRACTICAL AMATEUR WIRELESS 
STATIONS 





159 diagrams 











Compiled by J. Andrew White, Editor, “The 
Wireless Age” 


An “Experience” book, containing the best 
suggestions of thirty-three experimenters on 
Building, Installing and yond Experi- 
mental Stations for Radio Communication, 
136 pages. Profusely illustrated. 

ice, Te. 


HOW TO PASS U, 8. GOVERNMENT WIRE- 
LESS eB gg cy ~~ 


cher 
i and Extended. 
Answers. 


Paper. 








EL 
Paper 6%x9% in. PRICE, 
RADIO INGTROMBESS AND MEASURE- 


Here is a book that should be in the hands 
of every wireless worker. It answers the 
questions you want to ask and will add ma- 
= to the efficiency of your wireless 
work, 

Contents: Fundamentals of electromagne- 
tism, Principles of alternating currents, Ra- 
dio circuits, Damping, Wave meters, Con- 





ments and methods of radio measurements, 
Resistance measurement, Sources of high 
frequency current, Calculation of capacity 
and inductance, Design of inductance coils, 
High frequency resistance, Miscellaneous for- 
mulas and data. 

Cloth bound, 332 pages. Fully illustrated. 
Price, $1.75. 





PRACTICAL AVIATION 
Including Construction and Operation 
By Major J. Andrew White 
A text book for intensive study by men 
preparing to become skilled mechanicians 

and aviators, 

A broad treatment of subjects never be- 
fore contained in general aeronautic text 
books is included comprising operation and 
care of aviation engines, reconnaissance, map 
reading, signaling and co-operation with 
military bodies, radio and its uses, machine 
gunnery and bombing from airplanes. 

Full cloth. size, 6% x9¥% inches. 200 
pages. Fully illustrated. Over 200 diagrams 
and photographs. Price, $2.25. 


MILITARY SIGNAL CORPS MANUAL 
By Major J. Andrew White, Chief Signal 
Officer of the American Guard 
This manual, the only complete work on 
the broad subject of army signaling, is in- 

dispensable to Signal Corps men. 

Officers of infantry and artillery will find 
the volume of great utility, a proper concep- 
tion of the enormously enlarged Service of 
Information being indispensable to all com- 
missioned men. 

Prepared with the full co- SS" and 
= of the Chief Signal Officer, U. 
Ar 

Cloth. 





588 pages. 260 illustrations. 
Price, $2.25. 


ELEMENTARY PRINCIPLES * aad WIRE- 
LESS TELEGRAPH 
By R. D. Bangay 
Part. 1. 

This book has been used very largely for 
the training of Telegraphists to take sole 
charge of complete Wireless Telegraph In- 
stallations. All parts of the transmitting and 
receiving apparatus are described in a way 
to give the students a sound working know!- 
edge of the apparatus entrusted to his care. 

Cloth. 224 pages. Fully illustrated. 

Price, $1.75. 





Dealing particularly with the component 
parts of a Transmitter. Each part is ex- 
plained separately and fully. t also de- 
scribes the condition of resonance under 
which they can most effectively be com- 
bined and to which each part should be ad- 
justed be form an efficient transmitter. 

242 es. 302 illustrations. Price, $1.75. 

SPA 1 HH EDITION COMPLETE, $3.25 


THE WIRELESS TELEGRAPHIST'S 
ey OF NOTES, FORMULAE 
ND CALCULATIONS 

By J. F. Fleming, M.A., D.Se., F.R.S. 

A book of practical working formule and 
calculations for the student of radio telegra- 
phy. An indispensable part of the working 
equipment_of every wireless student. 

Bound in full flexible rich leather, stamped 
in gold with round corners and gold edges. 
347 pages. Price, $3.50. 


SHORT COURSE IN ELEMENTARY 
MATHEMATICS AND THEIR APPLI- 
CATION TO WIREL 
RAPHY 
By 8. J. Willis 


Cloth: 182 pages. Charts, diagrams and 
tables. Price, $1.75. 


CALCULATIONS AND MEASUREMENTS 
OF INDUCTANCE AND CAPACITY 
By W. H. Nottage, B.Sc. 

144 pages. Full cloth. Fully illustrated. 

Price 


, $1.75. 














MAGNETISM J ELECTRICITY FOR 


OME STUDY 

By H. E. Penrose. 

224 illustrations. 515 pages. 
$2.25 


Full cloth. 


HOW TO CONDUCT A RADIO CLUB 
By E. E, Bucher 

Covers parliamentary procedure, indoor 
and outdoor experiments, 5,000-mile receiving 
sets, vacuum tube amplifiers and detectors 
and many other subjects. 

Paper, 6% x 9% inches. Fully 
illustrated. Price, 5c. 


148 pages, 





THERMIONIC VALVE AND ITS 
NTS IN RADIO TELE- 
GRAPHY AND TELEPHONY 
By J. A. Fleming, M.A., D.Sc, 
279 pages. 144 diagrams and illustrations. 





WIRELESS TELEGRAPHY AND 
TELEPHONY 
First Principles, Present Practice 
and Testing 
By H. M. Dowsett, M.I.E.E. 


331 pages. 305 diagrams and illustrations. 
Price, * 





SELECTED STUDIES IN ELEMENTARY 
PHYSICS 
By E. Blake, A.M.I.E.E. 
A hand book for the wireless student and 
amateur. 
176 pages. 43 diagrams and illustrations. 
Price, 





WIRELESS TRANSMISSION OF 
PHOTOGRAPHS 
By M. J. Martin 


Revised and enlarged edition. 
Fully illustrated. Price, $2.00, 


143 pages. 





TELEPHONY WITHOUT WIRES 
By Philip R. Coursey, D.Sc., A.M.1.E.E. 
414 pages. 250 diagrams and illustrations. 
Price, 





RADIO ENGINEERING PRINCIPLES 
By Lauer and Brown 


Endorsed by Major General 
Squier. 
304 pages. 


George O. 


250 illustrations. Price, $3.50. 





THE OSCILLATION VALVE 
The Riementey Principles of Its Application 
to Wireless Telegraphy 
By R. D. Bangay 
110 diagrams and illustrations. 
Price, . 


215 pages. 





HANDBOOK OF TECHNICAL INSTRUC- 
TION FOR WIRELESS TELEGRAPHISTS 


By J. C. Hawkhead and H. M. Dowsett 
Cloth. 309 pages. Illustrated. Price, $2.50. 





MANUAL DE INSTRUCCION 
Tecnica Para Operadores De Telegrafia 


Sin Helos. 
Price, $3.00. 


Per Meadows. 
STANDARD TABLES AND pagatsons 
IN Yy 


RADIO TELEGRAP: 
By Bertram Hoyle. Price, $3.25. 
160 pages. Size, 5% x8%. Cloth. 


POCKET DICTIONARY OF TECHNICAL 
TERMS 








Used in Wireless Telegraphy 
By Harold Ward. Price, $1.00. 


1920 YEAR BOOK OF WIRELESS 
TEL, AND TEL. Price, $3.75. 
Postage Extra 








MANUAL OF RADIO TEL. AND TEL. 
By 8. 8S. Robison. Price, $2.50. 


EXPERIMENTAL WIRELESS STATIONS 
By P. E. Edelman. Price, $3.00. 


COMSSEAD ATE RADIO CALL BOOK 


’ aD. 











HIGH FREQUENCY APPARATUS 
By T. 8. Curtis. Price, $3.00. 





Send All Orders to WIRELESS PRESS, Inc., 326-28 Broadway, NEW YORK 
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DUCK’S 


No. 14 Big 200 Page 
Wireless and 100 
Page Electrical 


CATALOG 


JUST OFF THE PRESS 


Any radio amateur will tell you there is no 

catalog to take the place of Duck’s, and that 

it is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of catalogs and low 
prices prohibit distribution otherwise 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 





TELEGRAPHY 


(Both Morse and Wireless’ and RAILWAY ACCOUNTING 
taught thoroughly and quickly. Big salaries now paid. 
Great opportunities for advancement. Oldest and gr 
school; established 46 years. Endorsed by Telegraph, Rail- 
way. Radio, and Government officials. FE: — low— 
opportunities to earn large portion, Catalog free. 


DODCE'S INSTITUTE E& Street, Valparaiso, ind. 








RADIO CLUB PINS 


Special folder of designs and prices in ad- 
dition to regular catalog free 

on request, Be sure to see . 
these new numbers’ which 

will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N, Y. 








STOP and READ 


We sell all wireless and electrical goods. 
Also all kinds of wire. Both bare and in- 
sulated. No. 14 soft copper wire $0.90 per 
100 ft. We sella % K. . Transformer 
guaranteed to transmit 250 miles, Price 
$16.00. 25% deposit required on all orders, 
TAF ELECTRICAL APPARATUS CO., 
293 N. Main St. Wilkes-Barre, Pa. 








THE WIRELESS AGE 


DECEMBER, 192 





— 





Guglielmo Marconi 
President 


The Monthly Service Bulletin of the 


National Amateur Wireless Association 


Founded to promote the best interests of radio com- 
munication among wireless amateurs in America 
J.. Andrew White H. L. Welker 
Acting President 


Secretary 








Prof. A. E. Kennelly, 
arvard University. 
Maj. Gen. George O. eaules, 
Chief Signal Officer, U. 
Captain D. W. Todd, 
U. S. N., Director Naval Communica- 


. S. Army. 
tions. 

Rear Admiral W. H. G. Bullard, 
U. S.N. 


Prof. Alfred N. Goldsmith, 
College of the City of New York. 





NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Headquarters, 64 Broad Street, New York 


Major William H. Elliott, 
American Guard. 
E. E. Bucher, 
Instructing Engineer. 
Prof. Samuel Sheldon, 
Brooklyn Polytechnic Institute. 
Colonel Samuel Reber, 
Signal Corps, U. S. Army. 
Prof. Charles R. Cross. 
Massachusetts Tostitute of Technology. 














T° give wireless amateurs a chance 
to practice, the New York Naval 
station and others send out news for 
boy scouts and other boys every day at 
slow speed. All that is necessary in or- 
der to take advantage of the plan is to 
form a connection with the nearest 
scout headquarters which has a wire- 
less receiving station and obtain the 
weather reports, finals in athletic 
events and other news. All boy scout 
headquarters are expected to get their 
information either by wireless direct or 
from some other scout radio station. 
As there are 175,000 amateur radio 
stations in the United States it is not 
difficult even for a single troop to con- 
nect with the navy headquarters and 
to pass information along for the bene- 
fit of the public. The sea scout commo- 
dore, 200 Fifth avenue, Manhattan, 
sends free information sheets for wire- 
less amateurs who want copies of the 
confidential code in which the messages 
are sent out. 





The Community Radio Club of 
White Plains, N. Y., an organization 
of: local amateur operators, recently 
held a meeting at the residence of Fred 


Sipp, No. 107 Westmoreland Avenue. 
R. W. Emerson Decker was re-elected 
president, Charles Storey was elected 
vice-president and Mr. Sipp_ was 
elected secretary and treasurer. Short 
talks on the science of radio, which 
were enjoyed by. the members, were 
given by Mr. Decker and Mr. Storey, 

Meetings will be held weekly here- 
after. 

The club is desirous of including on 
its roster all the amateur operators of 
the city and the surrounding towns, 
such as Mamaroneck, Harrison, Scars- 
dale, etc. Anyone desiring to join is 
requested to communicate with Mr. 
Decker either by phone or radio. His 
radio call number is 2UA. 





Operators in charge of the radio sta- 
tion at St. Martins college, Lacey, 
Wash., have been informed by mail 
from Wichita, Kansas, that wireless 
signals sent out by the college station 
on Wednesday evening, September 22, 
were distinctly read in Kansas City. 
H. Paul Willis, of Wichita, was the 
operator who picked up the signals (a 
distance slightly over 1,500 miles). 

The college station has made other 








Become a 


149 East 86th. Street 


COMMERCIAL RADIO OPERATOR 


Prepare Yourself for a Well Paying Job 
MODERN EQUIPMENT—BEST INSTRUCTORS—SHORT COURSE 


New Federal Arc Set Installed 


Y.M.C. A. RADIO SCHOOL 


New York City 








** Best Radio School in the East ’’ 
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records in transmitting, having reached 
Phoenix, Ariz., not long ago. 

Many improvements and pieces of 
new apparatus have been added to the 
college station, greatly increasing its 
receiving range. European stations are 
copied direct, under favorable weather 
conditions, while stations on the At- 
lantic coast, in Panama, and as far 
east as Japan and the Philippine 
Islands are copied at almost any time 
of the day or night. 

Conversations over the wireless tele- 
phone system now in use between Los 
Angeles and Avalon on Catalina Isl- 
ands are plainly heard any evening. 
The official call of the operator in 
Wichita who copied the college signals 
is 90E and the outfit used at the time 
consisted of a two step amplifier in 
connection with a mid-west radio re- 
generative receiver and Baldwin 
phones. The message from the Lacey 
station received by the operator in 
Kansas was the usual local weather 
report sent out at 9 o’clock each eve- 
ning. This local report is broad- 
casted on 375 meters and is picked up 
by most of the amateurs on the coast 
and far inland. Ship radio operators 
as far north as Prince Rupert have ac- 
knowledged receipt of the report. 





The interest in radio matters of the 
Radio Club of Hartford has been 
maintained throughout the summer 
season by its members, who have re- 
built and improved their sets, and in 
some instances perfected regenerative 
circuits for the reception and ampli- 
fication of undamped, or “CW” sig- 
nals. Not a little of the interest is the 
result of C. D. Tuska’s experiments in 
this line, his station being in operation 


EXPERIMENTERS’ WORLD 


practically every evening, broadcasting 
matters of interest pertaining to radio 
communication, as well as music, and 
it is not uncommon to hear wireless 
telephone conversation between this 
station and that of L. D. Fisk of 
Bloomfield avenue, and that of J. L. 
Reinartz in South Manchester, famil- 
iarly known as “IKP” Conversa- 
tions and concerts are clearly heard in 
Springfield, Meriden and Bristol and 
probably much further. 


Present interest in radio matters as- 
sures the club of a most successful 
year, more so than any of the preced- 
ing seven years of its organization. 


It has been proposed to establish an 
engineering department to advise and 
instruct members in increasing the effi- 
ciency of their apparatus, and to con- 
tinue with the code practice, which 
was found to be of great assistance to 
its members in qualifying them for the 
various grades of government licenses. 





With the idea of linking up all ama- 
teur radio operators in Georgia in a 
chain of communication, the Atlanta 
Radio Club and the Georgia School of 
Technology has issued a request to all 
amateur radio operators in Georgia to 
send their names and a description of 
their radio sets to E. H. Merritt, at 
Tech. 


Mr. Merritt is one of the chief op- 
erators at the Georgia Tech radio sta- 
tion. 


Atlanta is the natural center of the 
Government’s fourth radio district, 
which includes the states of North 
Carolina, South Carolina, Georgia, 
Florida and Alabama. 
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“SORALA” 


RADIOPHONE SPECIALTIES 
BULLETINS 4c 


Type J, 0-100, 0-300, 0-500 Flush 
Milliammeters and 0-3 and 0-5 
Flush Type Ammeters, $6 postpaid. 
Type CSU Balanced, Panel Type, 
Var. Condenser with 4!4” silver 
plated Navy Dial, .0012 m. f. $6.85 
Adjustable Honeycomb Coil Adapt- 
or, 75c. Postpaid. 
SOMERVILLE 
RADIO LABORATORY 

Manufacturing Designers—Distributors 


102 Heath Street, 
SOMERVILLE, 45, MASS, 











ARLINGTON TESTED CRYSTALS 


For over five years the ec- > 
cepted standard for crystal ’ 
detectors. Galena or Silicon, 
individually tested and pack- 
ed in tin containers, post ry 

. . 3Sc crystal. 

e are distributors for Murdock, DeForest, 

Signal, Amrad and all standard lines. 


THE NEWMAN-STERN CO. 
Dept. W. A. Cleveland, O 














New 1920 Red Head Phones 


We announce the new model of the 
famous Red Head Radio Receivers, 
greatly ampere, 3,200 ohms, $12.50 


. rite for Bulletin F6. 
jowman-Stern Co., Distributors for 
+ Murdock, Signal, Bunnell 
and other famous lines. 
Co. 


D pt.W.A. Cleveland, O. 








“JUPITER” STRANDED 
AERIAL WIRE 
1%c. PER FT.— $12.00 PER M. 
7 strands No. 22 solid copper. The ideal 
radiator. Strong. Low resistance. Ship- 
ping wt. 15 Ibs. per 1,000 ft. Send postage. 
Lee A. Bates Sole 8 Moen St. 
Agent Worcester, Mass. 











Type 12 


ments. Type 
panel is all that is 


attractive instrument. 


1001 N. Lockwood Avenue 





HERE IT IS 


LATTICE WOUND 
VARIOMETERS 


Especially Designed to Improve the 
Short Wave Regenerative Circuit 


Realizing the need of a neat, compact, and highly efficient Variometer for the mod- 
ern receiving set, we have produced a Variometer which we feel will meet these require- 
7 is assembled ready for panel mounting. 

required. :Type 12 is a complete unit, and consists of type 7 mounted 

on a 4% x4% Bakelite Panel incased in a Mahogany finished Cabinet. Four binding posts 
are provided so that leads may be brought to any side of the cabinet. 

Both Types are equipped with a standard 3-inch dial and knob, making a very 


A. W. HALLBAUER, Distributor 


Type 7 


A %-inch hole drilled in your 











Chicago, Ill. 
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For the purpose of bettering condi- 
tions of amateur radio in Morristown, 


Our Specialty N. J., and to act as a reliable link in 


a direct line of communication between 

Just the instrument you want at the right time; when no other dealer can dhias diien' 4 decdiibin iis Gold 
supply you—We can. Our most complete stock and large buying power, Ss cities, a meeting was d at 
coupled with economical methods enables us to offer you everything in the home of Merritt. E. Gregory on 
ric.o at the time you want it and at very tavorable prices. Pine Street, at which the Morris 


CRYSTAL DETECTORS $2.80 County Radio Club was organized. 
Postpaid Mr. Gregory was elected president; 
R. M. Lacey, secretary and M. W. 

WIRELESS BOOKS Cilso, treasurer. 

We can supply you with any wireless It is felt that with an efficient or- 
book published. ganization of this character relay mes- 
cg ig oad goons sages can be more promptly handled. 
Consolidated Radio Call Book It is proposed to have at least one 
All other radio books of vzlue to member stand watch at an official sta- 
the amateur. tion of the club every evening so that 
stations in other towns may be assured 
of a good route through this vicinity, 














Mail orders promptly filled. Send 5c for our new 
complete price list of all radio apparatus and 
parts today. 





At a meeting of the Ridgewoed 

AMERICAN ELECTRO nes APPLIANCE CO. Radio Club, of Ridgewood, N. J., 
Dept. A. 235 Fulton Street - ° - New York, N. Y Robert Muns, of 99 L incoln Avenue, 
announced that he would open his 
station to visitors every Tuesday night 
from 8 to 11 o’clock. He will also re- 


FACTORY GUARANTEED ceive visitors on Saturday nights by 
ALL pone appointment. This will give an op- 
— DE — portunity to any one interest to see a 


P " “« ° > co © . 4 +4 
Be. prone a PR get Rites astra at coe real radiophone station in operation. 
G0e.,1750 R.P.M., Complete = ot hag With base pulley and 1/_ re hii $98. 50 
with base and pulley. ocioe teaion taone ‘ ° 
% EP. - $46.50 4 ra met. $28-50 he ccaiiciaiaes 50 One of the best amateur wireless 
Generators H. P, 32. Wesh- 4 bulling motor $28. 


Charging 1% $28.50 stations to be found in the southwest 
Suitable for all lightin ery 50 ing Machine Moter r \ aeeien P ; ae > te 
mnt eaeged Weare THR - $66- i Uy tod ™ $46.50 has been installed at the Missouri Mil- 


quirements, . 50 . . . 
a - - $86.50 V2 ur. ogee "A 1 in $54.50 itary Academy. Cadets Karshner and 
- $98.50 Tur - - - $82 1? rein niu, $7.4 50 Browning have been working on the 
Siac 2ur.-- $124.50 . ae aaa installation of the outfit since school 
d $116.50 n i @ 50 2 va ta ee 9126-90 opened and are now able to do excel- 
110v, 2% amp. $31.50 uP. 142 icmaaeantitn 50 ~ortege 
110 v,Samp.-- $52.50 ia aone S10 50 Sur. - - $218-50 3 is idee" $146- lent work with it. 
06- . Pe Messages sent by ships at sea and 
40 v, 12 amp. -- $52.50 ees Pred ; 
110 v, 9% amp. $67.50 by foreign stations have been copied. 


ou man 36750 [] /g gro 


110v,18amp. $116.50 mae (Continued from page 16) 

40v.,S0amp. $116.50 ae cece inet; °C. B: E., ree J. A. 
110y,26amp. $156.50 Echaverri, H. Madge, C. B. Edwards, 
110v,50amp. $238.50 C. B. E., and F. W. Phillips of the 


“ey € 


tomers. 9116.50 CHAS. HL aa Box & , West End, Pittsburgh, Pa. General Post Office. Japanese dele- 



































A Combination that Can’t be Beaten 


For Results,—real long-distance signals on short wavelengths you can’t beat the 


Relay Receiver (Type CR-3) 
and Detector and 2-Stage 
Amplifier (Type RORD) 


This is the Outfit which made a reputation for itself in the recent QSS tests. You can get into the Big Relay 
Came and become one of the depend- 
a a Radio and Electric Corp., New Klaus Radio Company, Eureka, Il. able long-distance men with this 
ork Manhattan Electrical Supply Co., New York, Outfit. 
Ponte Radio Institute, Indenendence, Mo. Chicago, St. Louis GREBE RADIO apparatus is li- 
Detroit Electrical Co., Detroit, Mich, Leo. J. Meyberg Co., San Francisco, Cal. censed under the original Armstrong 
Douvleday-Hill mlectric Co., Pittsburgh, Pa. Pacent Electric Co., Inc.. New York City and Marconi patents, 
Electrical Specialty Co., Columbus, O. ~ he eee P Inspect this Outfit at your Dealer’s, 
Holt Electric Utilities Co., Jacksonville, Fla. Phila., School of Wireless Telegraphy, Phila., Pa. jf je doesn’t carry our line as yet, 
Hurlburt-Still Electrical Co., Houston, Texas F. D. Pitts Co., Inc., Boston, Mass, drop us a postal for catalogue, men- 
Kelly and Phillips, Brooklyn, ie Be Western Radio Electric Co., Los Angeles, Cal, tioning his name. 


A. H. GREBE & CO., Inc. 78 Van Wyck Blvd., Richmond Hill, N. Y, 
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AT eniishaw 


announces 


The Ideal Amateur Tube 


in this new 


Audiotron Detector Type C-300 


WITH STANDARD FOUR PRONG BASE 


YPE C-300 possesses combination properties—it functions 

i as a highly sensitive spark detector, an Audio-Frequency 

Amplifier, an Oscillator for regenerative amplification 

and C W reception, a radiophone detector and amplifier—with 

the added advantages of low B Battery (18-2214 volts) ease 
and permanency of adjustment, uniformity and quietness. 


Type C 300 is produced by an entirely new process of manu- 
facture. Gas action must be coupled with electron emission 
for high signal audibility and sensitiveness as a detector. In 
the past it has been impossible to control this necessary gas 
content during manufacture and also obtain uniformity. Put 
Type C 300 to the test as we have in comparison with all pre- 
vious types of tubes. I am confident of your answer. 


Produced in large quantities entirely by machinery in the 
largest vacuum tube factory in the world has made it possible 
to offer Type C 300 at the remarkable price of $5.00. Every 
tube is carefully inspected and tested and is guaranteed free 
of all mechanical and electrical defects. 


Type C-301-High Vacuum Navy Type Amplifier 
TYPE C 301 HIGH VACUUM AMPLIFIER is designed to meet the 
demand for the Navy Type amplifier and regenerative receiver. The 
internal structure and exhaust permit operation at plate 
voltages of 40 to 100. Amplification constant 7 to 9 with $650 
internal impedance of 20,000 to 12,000 ohms. Price — 
See your dealer today and get your copy of Bulletin C 300 describing 
these new tubes. If your dealer cannot supply you send us his name 
and address and we will mail you a copy without charge. 


Insist on type C-300 
$ 500 Service and Quality since 1915 


Guaranteed by 


Patented Nov. 7, 1905, Jan, 15, 1907, 
Feb. 18, 1908. Licensed only for 
amateur or experimental uses in radio « , 


communication. any other use will 
be an infringement of above patents. 


DEALERS—JOBBERS 
You will be interested in my proposi- Trading as 
tion on the new tubes with the stand- 
rai ii cata OTRON MFG. COMPANY 
tractive individual cartons, DELIV- A U DI e 
ERIES FOR 60 DAYS NECESSAR- 


ILY IN ROTATION, Write today for M4 
Tae ahen 35 Montgomery St. San Francisco 
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new Z. R. V. Variometer, a coupler of similar construction to the vario- 

meter, grid condenser and grid leak. The panel is of % inch bakelite, 
handsomely engraved and fitted with three 3 inch dials. It measures 14%, 
inches long by 5% inches high and exactly matches our detector and amplifier 
panels advertised in last month’s Wireless Age. 


TYPE Z. R. F. REGENERATIVE RECEIVER 
TYPE Z. R. V. VARIOMETER only 


Tisew Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 


Apparatus which excels in those qualities which for 13 years have maintained its 
enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 


CLAPP-EASTHAM COMPANY - 161 MAIN STREET 


CAMBRIDGE, MASS. 
Catalogs mailed for 6c. stamps. 


TIRE PRICES CUT 


FROM OUR FACTORY TO YOU 


6000 eccue 


Our double le tread reconstructed tires save fe you time, energy and money and do 


with . Our tires cannot ordin tread 
fabr ic tires Of yey 4 make. Our uccess is due to the tect har we op oe 


time or money to make our tires excel in quality and durability. Our tires are u treme 
Coast to Coast. Ask your banker about us. Reliner Free with every Tire. Tubes are guaranteed fresb stock. 
Size Tires Tubes | Size Tires Tubes 
3x8 $e. ‘30 $2-60 | 36x4% $12.00 $3.40 
92 2.86 36x65 13.00 3.60 
Sana 10.60 3.00 |36x6 13.26 3.70 
36x4)¢ 11.60 3.16 |37x6 13.60 3.75 
g¢ t for each tire and $1 for each tube ordered, balance 
ry pea subject toyour examination. State’ whether 
5. ‘3: &. L.(Q@. D lain or N. 3. is desired. All same price. 
NATIONAL GOOD-WEAR Tine CO., 1113 Washington Bivd., Dept. 244, CHICAGO 


reputation and 8 








You Should Equip Your Set 


with a good grid condenser. 
We have one made of mica and copper, mounted between 2 bake- 


lite strips, the right capacity for your grid. 
we are selling them this month for $1.00. 

We carry a very complete line of radio apparatus and have an ex- 
ceptionally complete stock of parts. Send 10 cents in stamps for our 
catalog. 


The price is $1.25, but 


THE RADIO ELECTRIC COMPANY 
3807 Fifth Ave., W. Pittsburgh, Pa. 


DECEMBER, 192) 


gates included: Senzaburo Kageyama, 
Captain Y. Uyeda, Ushigoro Kojima, 
Kozaburo Sugino, Commander, Hat- 
tori, Major Shosuke Takagi and 
Toyokichi Nakagami. Guests repre. 
senting Official Washington included 
Rear Admiral Andrew T. Long, 
Admiral R. S. Griffin, Captain S. W. 
Bryant, Commander S. C. Hooper, 
Commander A. Hoyt Taylor, Dr. L, 
W. Austin, Lieutenant Commander 
Craven and Lieutenant Commander 
Gramel. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 

written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


I. P., Ray Brook, N. J. 

If you decide to study wireless telegraphy 
with the idea of becoming a professional 
operator you should go to a regular school, 
as the results will be better ‘and quicker, 
The Marconi Institute, 98 Worth Street, 
New York City, graduates hundreds of op- 
erators each year and will correspond with 
you on this subject. 

x * * 
P. L., Lansing, Mich. 
Same as above. 
XK 
B. B. D., Chicago, Lil. 

An ordinary regenerative circuit using 
primary, secondary and tickler coils, will 
prove easy to handle, and good results can 
be obtained. The size of honeycomb coils 
needed depends on the range of wave- 
lengths you desire, and this may be de- 
termined from the De Forest catalogue. For 
short and long wave work diagram No. 3 
on page 28 of our October issue gives very 
good results, considering the fact that only 
one coil is used. 














NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 

Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 
Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 4% inches, 
height 5 inches. 


PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 





. ae 


STORAGE B BATTERY 
complete with electrolytic rectifier 
for charging battery from any 110 
V. A.C. line. Makes no noise while 
charging, requires almost no atten- 
tion, and is guaranteed to be ab- 
solutely reliable. 


this size for radiophone work gives 
a range of about 20 miles with one 
bulb. 
Write for descriptive circular. 
CRAIG MFG. CO., 
Ensley, Ala. 
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and 

ce RADIOTRONS VACUUM TUBES for 


La Amateur or Experimental Use 
S. W. HE facilities and resources of the world-famous RESEARCH LABO- 
ree RATORIES of the General Electric Company have been concentrated 
ander upon the development and design of a new series of VACUUM TUBES 
ander for Radio Detection and Amplification. The RADIO CORPORATION 
OF AMERICA now offers to the Wireless Experimenter 


two distinct types, each adapted to a particular field of usage. 


RADIOTRON U. V. 200, the first of the series, is a De- 
tector and Audio Frequency Amplifier of unusual capabilities, 
which operates from a single standard plate battery. Best 
detector action occurs at plate voltages between 18 and 22! 
volts, with a filament current of approximately 1 ampere, and 
with a grid condenser and grid leak. U.V. 200 is partic- 
ularly adapted to amateur regenerative circuits. A trial in 
such circuits will be the most convincing. 


NOTE—-A special ‘*A’” or filament battery potentiometer for close adjustment of the plate 
voltage of U. V. 200 will shortly be placed on the market by the Radio Corporation. 


RADIOTRON U. V. 201, the second of the series, is an 
unexcelled Amplifier of the PLIOTRON type, which may 
be used for Detection and for Radio or Audio Frequency 


Amplification. Normal plate voltage, 40 (two standard \ 
ry 












































LIST PRICE 
~ $5.00 














using “6B” batteries). Voltages up to 100 may be used on the plate 


_ will ° ° ° Wr ° 
a p> | with increasing amplification. 
coils 

‘~~ 

2 de- 

. For Note to Amateurs, Dealers and Jobbers 

Vo. 3 . Radiotrons are manufactured by ultra-scientific methods laid down by America’s fore- 
pe most tube experts. No guess work—each tube bears the stamp of electrical manufac- 

; turers of world-wide reputation. A uniform product is assured. All tubes fitted with 
= * standard four-prong base. Filaments operate from 
6 volt battery with rheostat. 





Amplification constant, 6.5 
to 8 at 40 volts on the plate, 8 to 10 at 100 volts on the plate. 











LIST PRICE 
$6.50 


LIST PRICES 


Radiotron U. V. 200 $5.00 
Radiotron U. V. zo1 . . 6.50 
Standard Vacuum TubeSocket 1.50 ‘ 
Standard Grid Leak-Mounted 
100,000 ohms to 6 megohms 1.25 
Ga Beek Units... 6 + «7S 
Grid Leak Mounting . . .50 
Audio Frequency Transformer 7.50 





Standard Grid Leak Standard Vacuum Tube Socket 


























A complete line or vacuum tube ACCESSORIES 


are now in manufacture and will shortly be available. 


‘Dealers and fobbers: We have an especially attrac- 


tive proposition for you. Write us at once. 





The Radio Corporation’s tubes are covered by patents dated 
November 7th, 1905, January 15th, 1907, and February 
18th, 1908, as well as by other patents issued and pending. 
Tubes licensed for amateur and experimental use only, Any 
other use will constitute an infring-ment. 








Address all orders and enquiries to 
SALES DIVISION 


COMMERCIAL DEPARTMENT, Radio Corporation of America 
233 Broadway, New York City 
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An Addition to the 
THORDARSON (wmepav’) LINE 


Type RS" 


TRANSFORMER 


$000 volts......« $15.00 
10,000 “ 
15,000 “ 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 








Thordarson Electric Mfg. Co. 


CHICAGO 











RADIOLECTRIC SHOP 


Manufacturers of “73” Radio Products 
LOCAL AND MAIL ORDER SERVICE 


The “73” Single Blade 
Antenna Switch 


Beautifully designed 
Easily operated 
Well insulated 
Efficient 

Simplicity itself 


Blade moves only two inches 


Controls the audion current, rotary gap, or quenched gap fan, and power line, as well 
as antenna change-over, in one operation. Heavy and substantial. Copper blade, 1” by %”. 
Specially designed for quick action needed in A. R. R. L. work.” When in “sending” position, 
“B” battery is thrown off, and filament allowed to burn, thus making the receiver instantly 
ready for work when the switch is thrown; no waiting for bulb to reach proper temperature. 

Type A with Marble Base, nickel-plated 

Type B with fibre base 

IMMEDIATE DELIVERY 

73’ Variometers, the last word in Variometer Construction. Made of dry hard wood, 
thoroughly seasoned. Wound according to standard specifications. Stators are one-piece 

sturdy and efficient. Build your own regenerative set with ‘73’ Variometers. The 

’ Vario-couplers, running mates with the Variometers, also made after standard specifii- 
cations. These products are examples of expert workmanship and design. 

“73"’ Variometer, wound and assembled, with knob and dial 
“73"" Variometer, wound and assembled 
Rotor only, wound 
“73"’ Vari-coupler, wound and assembled, with knob and dial 
Rotor only, wound 
Complete set, consisting of Two Variometers, 
vario-coupler, complete, with knobs and di 
Same, without knobs and dials 
Bare Balls for variometer rotors 
WIGTS DSSS TOE VATIO-COUMISE TOCOTS. ccc riecccccvccsccescccceusie 
IMMEDIATE DELIVERY 
“73"" Grid condensers, capacity .00007 mfd $ .35 

Distributors for: AMRAD (Complete stock), Acme Apparatus, Wireless Manufacturing 
Co., Pacent Electric Co., C. R. L., Clapp-Eastham, Murdock. 

Our “STATIC ROOM” and RADIO STATION open to all radio men. 
the bunch and get acquainted. 

AMATEURS and COMMERCIAL OPERATORS in Great Lakes vicinity, send your name 
and address for our mailing list, and we will send you a copy of our semi-monthly radio 
magazine. “The FIFTH CITY OSCILLATOR” full of up-to-the-minute news of Cleveland, 
Detroit, and vicinity, radio operators, and what they are doing. 


RADIOLECTRIC SHOP, Dept. W, 919 Huron Road, Cleveland, Ohio. 


Come up and meet 
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C. H. S., New York. 

The type of bulb you speak of does not 
give the results required unless constructed 
in a special manner, and this would cost 
more than the Marconi vacuum tube. A 
trial of both kinds will convince you of the 


" superiority of the latter. 


x Oe Ok 


F. A. K., Elizabeth, N. J. 

The diagram you sent in is wrong. Con- 
nect as shown. It is possible to hear ama- 
teurs and radio phone transmitters if your 
crystal detector is sensitive. 





R. B., So. Charleston, Ohio. 

At the present writing. we have no in- 
formation as to the type of are or bulb 
transmitters desired by the Department 
of Commerce under the new rulings about 
to become effective. It is impossible to 
say, therefore, just what is required, but 
we believe that the questions will be of a 
general character. 


R. J. O., Sam Antonio, Texas. 

There was something published sometime 
ago, about a radio printing machine, but 
we have no data about the details of opera- 
tion. Would suggest that you file patent 
papers, for it may be that your type of ap- 
paratus and principle of operation are en- 
tirely different. Such a device would be of 


great value. 
x * * 


S., Newman, III. 

“The W ireless Experimenter’s Manual,” 
by E. E. Bucher, contains all information 
regarding vacuum tube operation on A. C. 
The “Consolidated Radio Call Book,” sec- 
ond edition, is the most recent publication 
covering all radio call letters. 


i +. + 


R. H. S., Santa Barbara, Cal. 

The circuit that you speak of in the Feb- 
ruary issue is audio frequency amplification. 
For the choke coil try the secondary of a 
one or two-inch spark coil. Better results 
can be obtained by using a regular amplify- 
ing transformer having primary and sec- 
ondary connected in the conventional man- 


ner. 
*x* * * 





SPECIAL OFFER 


MARKO ‘Storage Batteries for 
wireless tube and coil work. 


C-1 4 volt 20-40 amp hour $ 7.25 
C-2 4 volt 40-60 amp hour 10.45 
C-3 6 volt 60-80 amp hour 10.45 


You can save considerable on your 
purchases of anything radio by 
buying through this co-operative 
association. Send stamp for de- 
tails of purchase plan. 


MUTUAL PURCHASERS ASS’N 
Dept. A3, 2 Stone St., New York 
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175 to 25,000 Meters 


A Complete Short and Long Wave Regenerative Receiver, Detector and Two Step Amplifier 


Complete with Coils less Tubes....... 


Consolidated Radio Call Books, each 


LEO J. MEYBERG CO. 


Successors to Haller Cunningham Electric Co. 


428 MARKET STREET 


Without a doubt the most efficient Receiver on the market 
at a price within the reach of all, consisting of Three Coil 
Geared Mounting, Primary Condenser Switch, Primary and 
Secondary Tuning Condensers, Grid Condenser, Stopping 
Condenser, Individual Filament Control, B Battery, Regu- 
lation for Detector Tube, Telephone Jacks for Reception 
on Detector, One or Two Step Amplifier. Complete set of 


Sixteen Honeycomb Coils, 45 volt Variable B Battery, in 


fact a complete Receiver 


any wave-length. 


oes $198.00 
We carry the most Complete Line of Radio Apparatus and Parts on the Pacific Coast: 


that will outdistance them all on 


SAN FRANCISCO, CAL. 











WEACO APPARATUS 


Specialists in Dubilier Condensers. 

Paragon-Radio, 6v 60-80 AHC A 
Battery. 

WESTCHESTER RADIO SERVICE 
253 So. Broadway, Yonkers, N. Y. 








GRID CONDENSERS 
Ingenious invention makes it possible to 
construct capacities of very small values 
in very small compartments. Hermetically 
sealed and free from dampness and change 
of atmosphere. 
Price postpaid in U, 8. 50c 
Money refunded if not satisfactory 

CRESCENT CITY RADIO CO.. P.O. Box 1104 New Orleans, La 














DOUBLE ANNOUNCEMENT 





Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
central states. A complete stock of all 
leading makes assures prompt shipments. 
Exclusive central states agent for A. H, 
Grebe & Co, Send ten cents in stamps or 
the names and addresses of six live cen- 
tral states operators and we will mail you 
our catalogue and place your name on 
our mailing list. Visit our salesroom. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 


Central Radio School 


CENTRAL RADIO SCHOOL is the best 
radio school in the central west. Modern, 
complete equipment. Special licensed 
radio station. Experienced instructors 
trained to teach. Low tuition rates and 
living expenses. Both radio-tel 

and radiophone courses. Our schoo! only 
nine miles from Kansas City. Enroll any 
time. New classes formed first Monday 
of each month. Catalogue free. 




















THE JONES SHORT WAVE REGENERATIVE RECEIVING TRANSFORMER 
Employing the ARMSTRONG Regenerative Circuit 


Extracts from unsolicited Testi- 
monials: Originals on file. 


“The set seems very well adapted 
to Radio Telephone work, and has 
given satisfaction in all ways.” 


“Regarding my JONES Cabinet 
set, which I received about a month 
ago. It works fine. My set works as 
good as any set around Detroit.” 


“Permit us to express our deepest 
Satisfaction in reference to your re- 
ceiving set recently purchased. From 
exacting tests, we find it meets all 
requirements. It certainly is an ideal 
set. 


A new JONES creation employing a highly perfected coupler more selective than. : ' 
Tunes clear and sharp, giving great selectivity and increased audibility of signals. Arlington Time signals can be heard 
Furnished as desired with either Plate and Grid Variometers or Variable 


TEN FEET from phones with single tube. A 
Send for illustrated Bulletin. 


Condensers. Absolutely “DEAD ENDED” at 200, 600 and 1,000 Metres. 
THE JONES RADIO LABORATORY, 384 Monroe Street, Brooklyn, N. Y. 


Model “G” Wave Length, 200-2500 Metres. 


han the usual Variometer method. 


Model “D” 
Model 
Model 
Model “F” 
Model 


No dead wire in any cir- 
cuit. Minimum and maxi- 
mum wave length. Simplicity 
of tuning method. Damped 
and undamped waves. 

Licensed under Marconi 
Patent No. 763.772; also under 
Armstrong _ Regenerative 
Patent No. 1113.149. 
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A Set You Can Build Yourself 





—will be Economical, Instructive, Interesting and will afford 
constant satisfaction—in that the completed set will be the 
product of your own skill and ingenuity. 


OUR SUGGESTION 


Design your own set and send us a rough drawing of your idea as to what 
a radio set should be. We will tell you what the parts will cost and if you desire 
a part of the work done for you— our shop is at your service. 


“Bulletin 14” — 108 pages — over 100 illustrations — sent upon receipt of ten cents. 


A Rebate Certificate good for 10 cents on first dollar order is inclosed. 


ATLANTIC RADIO CO. 


INCORPORATED 


MAIN OFFICE: 
88 BROAD STREET, BOSTON, MASS. 


PORTLAND BRANCH: 
15 TEMPLE STREET, PORTLAND, ME. 








CON 


INSTITUTE 


98 WORTH ST. COR. BROADWAY, N. Y.C. 


The demand for EXPERT WIRELESS OPERATORS 
is enormous, the positions most remunerative and the work 
is unusually pleasant. 

You may enjoy the life of a globe trotter and receive a 
large salary plus room and board, by studying from three 
to four months at the Institute. 

Our course embraces instruction in the Continental Code. 
International and United States Government Rules and 
Regulations and in theoretical and practical wireless tele- 
graphy. Advanced class is receiving instruction in the 
theory and practice of vacuum tubes, radio compass appara- 


THIRD FLOOR 
Telephone, Barclay 7610 


tus, indoor and loop aerials, and all the latest radio develop- 
ments. 

Seven complete transmitting stations of the types in use 
on shipboard and at coastal stations, as well as storage 
battery charging panels, are installed for practical demon- 
stration. 

Four receiving sets are set up in a sound-proof room, 
to which advanced students are assigned to regular watches 
and to keep a log as would be required at sea. 

We have more than 6500 graduates to our credit. Write 
for facts regarding the present radio situation. 


AMERICA’S FOREMOST SCHOOL 


FOR INSTRUCTION IN 


WIRELESS 


TELEGRA PHY 


Afternoon and Evening Classes throughout the year. 


SMALLEST COST 


QUICKEST RESULTS 





Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 


Address all inquiries to Director of Instruction 
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If You “Build Your Own” 


you need 


THE WIRELESS 
EXPERIMENTER’S MANUAL 


By ELMER E. BUCHER 


It will save you time—money—and will insure the proper working of the 
apparatus you build 


Full Cloth Binding. 6 1-4x 91-4 in. 351 Pages. Profusely Illustrated. 


This is Mr. Bucher’s Newest: Book 


and contains a wealth of material for the It is the only book published that 
amateur that can be foundin no other book. thoroughly covers the entire field of ama- 
Underground Aerials, Direction Finders teur radio work including theory and 
and Weagant’s Static Eliminator for design of a complete amateur transmitting 
Amateurs are subjects of special chapters. and receiving station. 


Ss 
AON 


This is really two books in one 


HOW TO CONDUCT A RADIO CLUB ‘errant 
TABLE OF CONTENTS 

Chapter 1—-ADVICE TO THE AMATEUR Chapter 9-UNDAMPED WAVE TRANS- 

Chapter 2—THE FORMATION OF A RADIO MITTERS 


Combined Damped and Undamped Wave Bulb Sets 
a UB Wireless Telephone Transmitters Modulation Circuits 


Chapter 3—ELEMENTARY PRINCIPLES OF Chapter 10—CABINET RECEIVERS AND AC- 
' THE RADIO TRANSMITTER CESSORIES —__ 
Elementary Theory of Design Transformer Design C hapter 1I—DESIGN OF W AVEMETERS 


Inductance Computations The Theory of Spark Dischargers Tuning of Amatéur’s Transmitter 
Measurement of Capacitance and High Frequency Resistance 


Chapter 4—CONSTRUCTIONAL DETAILS OF Measurements of ing wm ie 
AMATEUR WIRELESS TRANSMITTERS : ; el mpgs thene-eeoraeraae eammaees 
Panel and Isolated Types Buzzer Transmitters C hapter 12—CLOSED COIL AERIALS 


Chapter 5—CONSTR UCTION OF AERIALS Directive Transmitters and Receivers 


Construction of a Direction Finder 
AND MASTS Chapter 13—WEAGANT STATIC ELIMIN- 
Chapter 6—RECEIVING TUNERS AND OS- ATOR — 
CILLATION DETECTORS Underground Aerials 


General TI ry of O i " ‘eo TG a ICR 7] 4AVS > 
Preferred Circuits nome oe General, Details of Construction sae coad ry apes —_ ze 


Chapter 7—THE VACUUM TUBE DETECTOR Wave Length of High Power Stations 
AND AMPLIFIER General Information Regarding Installation 


= ae ee ee ee eee eee —— ee 
Circuits for Detection of Damped and Undamped Waves r se 


Characteristics of the Marconi V.T. Detector ECONOMY COUPON 


Preferred Circuits for the Marconi Valve 


Chapter 8—UNDAMPED WAVE RECEIVERS 


Autodyne and Heterodyne Circuits 
Preferred Circuits Rotary Condenser 
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The price of this book is. .$2.25 


The price of a year’s 
V FE subscription to the 
SA WIRELESS AGE is.. 2.50 
(new or renewal) 
Total 
C none 15 day price 
Festy, “ait You save... 
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Enclosed find for which send me 


Special Offer Combination 
of WIRELESS EXPERIMENTER’S MAN- 
UAL and one year’s subscription to the 
WIRELESS AGE. 

(Postage outside U. S. 50c, extra.) 


WIRELESS EXPERIMENTER’S MANUAL only 
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Every Steamer Leaving 
Uncle Sam’s Ports 


—must have some means of operating her wireless, should 
her main power supply fail. 

To meet the government’s demands, many of the best 
known steamship companies in the world rely on the 
rugged dependability of Exide Batteries to protect their 
vessels in emergencies. 


Exide 


BATTERIES 


Write us regarding the Exide Battery for Wireless Service. 


THE ELECTRIC STORAGE BATTERY CO. 


Oldest and largest ae rs in the world of storage batteries for every purpose 
188 PHILADELPHIA, PA. 1920 
Branches in 17 Cities 
Special Canadian Representatives—Chas, E. Goad Engineering Co., Ltd., Toronto and Montreal 

















Bunnell Instruments Always Satisfy 
Our Jove Detectors Simplest and Best 


Beware of Infringing Imitations 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are —_ grade but inexpensive 


Distributors of Standard Electric Novelty Company Type “Cyclone” Audion 
Batteries. Also De Forest, and all other makes of High _ aly Wireless Apparatus. 


Send stamp for our No. 42-W Catalog. 


ae Park Place, New York City, N. Y. 





Ghegan Patent 


J. H. BUNNELL &&CO. 








For Perfect Signals and Solid Comfort 
Wear BRANDES Matched-Tone Receivers 





We were not satisfied when we accomplished the mechanical 
perfection of our receivers to such a high degree for we realized, 
and every professional knows, that lightness and comfort are 
almost as necessary as the perfectly matched tone for which 
Brandes Receivers are famous. 

We have now equipped our receivers with an improved head 
band made to fit any size head and instantaneously adjustable. 
Check nuts hold the adjustment. The new head band is more 
durable and lighter in weight. It is made of Galvanized Piano 


“Superior’’—2,000 Ohms, weight 14 “Transatlantic” 
ozs. complete with head band and 
polarity indicating cord, Price, 
$8.00. Price, $12.0 


Give yourself a Christmas present, Order any pair of our 
receivers, try them for 10 days in comparison with the phones 
you have now. 


— 2,800 
weight 11 ozs. complete with head 
band and poate indicating cord. 


If they aren’t better receivers for clearness, sen- 


Wire, covered with strongly woven Khaki. There are no metal 
parts which come in contact with the wearer’s head, and the 
head band cannot catch the hair even when adjustments are made 


on the head. Other metal parts are nickel-plated brass, mak 
the head band absolutely rust-proof. Our new head band is the 


strongest and lightest of its kind on the market. 

Our receivers are now equipped with new style conducting 
cords which indicate the polarity of the receivers. This eliminates 
any danger of demagnetizing the receivers when used in connec- 
tion with Vacuum Valve Detectors, 


— 


Ohms, “Navy Type’’—3,200 Ohms, weight 
9 ozs. complete with head band 
oe polarity indicating cord, Price, 
14.00. 


sitiveness, distance and comfort than what you are using, return 
them to us, and back comes your money immediately and with- 
out question, 


Send 5c for catalogue W 


C. BRANDES, INC., Room 818, 32 Union Square, New York City 


Wireless Receiver Specialists 
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BAKELITE - DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Doesn’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


is used, SATISFACTION is SURE. 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR MANUFACTURING COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for special insu- 
lating purposes. 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 


NEWARK, DELAWARE 


233 Broadway, New York City. 332 S. Michigan Ave., Chicago, III. 

525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 

1710 Royal Bank Building 301 Fifth Ave., Pittsburgh, Pa. 
Cor. King and Yonge Sts., Toronto, Ontario, Canada. 
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MR aD: 


You Make It, Make It r 


Most any operator can make an instrument which works. But the product of the home work shop which both} 
works and looks right is a rare article usually coming from the hand of the expert craftsman who spends hours] 
of valuable operating time on finesse. You who have limited tools, limited time and limited patience for building} 
equipment will find the most satisfactory answer to the construction problem in Amrad Cabinets, Panels and Partsq 


Variety. There is an Amrad Cabinet for every purpose, 
available with or without panels. Put a Coupler Unit in 
Type A, put a 2 stage Amplifier in Type B or a complete 
Regenerative Receiver in Type C. The Type C Cabinet 
takes a 10x10 Panel which may be easily mounted flush 
or below flush by means of Amrad Panel Brackets. 

Standardization. The five-inch standard is by far the 
most logical and best known. Natural gloss finish is be- 
coming more and more the standard finish everywhere. 
Three-inch metal dials, non-removable top binding posts. 
anti-capacity switch peints, dull nickle finish of all metal 
parts are points of standardization that have become gen- 
erally accepted in the past year and adopted by Amrad. 


Appearance. All Amrad cabinets harmonize perfectly in 
finish. Any number of cabinets may be assembled together 
as a compact unit by means of Amrad connectors. Such¥ 
an assembly is particularly pleasing in appearance. Dial) 
etchings, binding posts, switch points, etc., stand out in@ 
sharp contrast against the dull black panels. { 


Efficiency. The exclusion of dust and dampness from the 
windings and circuits of receiving apparatus is of supreme¥ 
importance. Few operators recognize this and conse- 
quently often fail to work maximum distances. Adequate} 
protection from mechanical damage will also repay the} 
builder in the long run. 


Cabinet-Panel Cabinet Only Panel Only 


Type A 5x 5 $3.00 $2.00 $ .75 
Type B 10 x 5 5.00 3.25 1.50 


Type C 10 x 10 10.75 5.65 4.50 


Prices of other Amrad Parts together with complete descriptions contained in 
Bulletin R sent upon request. If your dealer cannot supply you with the latest Amrad 
Bulletins, send us his name and we will be pleased to put you on our mailing list. 


19 Park Row 
New York 


Address all Communications to New York Office 


Factory and Laboratory 
Medford Hillside, Mass. 
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